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‘Foreword 

Because of the diversity of effects of government policy, 

it is desirable to be able to obtain disaggregated analyses of 

changes in governmental fiscal policy. Input-output models 

provide a technique for making such disaggregated analysis; such 

models are being increasingly used for this purpose. 

A description of the nature of input-output models together 

with an evaluation of their value and limitations is provided 

in an introductory essay. Input-output models are based on some 

important simplifying assumptions. These assumptions make 

tractable the numerical analysis required to obtain solutions 

of disaggregated models, but require that users take care in 

interpreting the validity of conclusions reached using input- 

output models. 

The basic input-output data for Ontario was originally 

obtained by the Ministry of Treasury, Economics,and Inter- 

governmental Affairs and published in the 1972 Ontario Economic 

Review. An adjusted and improved version, prepared by the 

Econometric Research Division of the Ministry, is published in 

Data Appendix A. 

The monograph is divided into two parts. Part I contains 

several important extensions of input-output data which are 

required for analyses of the disaggregated effect of Ontario 

fiscal policy. These include: (1) the construction of detailed 

estimates of trade flows between Ontario and the rest of Canada, 

done by Boadway and Treddenick, (2) estimation of the industrial 

composition of government expenditures, done by Kubursi; and 

(3) estimation of the regional distribution of value-added and 

wage bills of each industry, also done by Kubursi. 

In Part II, the data are used in several analyses of the 

effect of Ontario government fiscal policy. One, by Boadway 

avs 



and Treddenick, analyzes the short-run effect of alternative 

tax changes on industry output and employment. This study 

indicates that tax changes with equal revenue implications may 

have substantially different short-run employment impacts, and 

should motivate further work aimed at verifying the study's 

conclusions. A second, by Kubursi, analyzes the regional impact 

of different expenditure programs. This study indicates that 

virtually all Ontario government programs have had the effect 

of increasing the concentration of employment in the Toronto- 

centered region and of increasing regional income disparities.- 

A third paper, also by Kubursi, focusses on evaluating the 

efficiency of Ontario government expenditures. 

The papers in this study rest on assumptions which are 

necessarily restrictive; their conclusions hence should be 

regarded as first approximations. Morever, these conclusions 

are in some cases highly sensitive to the assumptions made by 

the authors, and hence may not be validated by more detailed 

further work. Nevertheless, the conclusions are provocative 

and should motivate further work aimed at generating an improved 

data base with which more accurate disaggregated policy models 

can be constructed. 

The papers presented in this volume were not done as part 

of an integrated program, and represent separate contributions 

to the use of input-output models for policy analysis purposes. 

They are, nevertheless, complementary contributions that may be 

integrated in the course of further research applications of 

such models. 

The results of the papers are summarized and discussed in 

subsequent chapters. Additional detail are presented separately 

in the form of data appendices, available from the Ontario 

Economic Council on request. 

In editing this volume, I am indebted to Colin Hindle and 

Don Dawson for constructive suggestions, and to the referees of 



the papers and of this volume for their comments. I am also 

indebted to the authors for their willingness and cooperation. 

Professors Boadway and Treddenick have indicated that 

they would particularly like to thank Frank Penton, Roger Reid, 

and Peter Tracey, former graduate students at Queen's University, 

for their assistance in gathering data and programming their 

computations and to Mrs. Gerda Pennock who efficiently typed 

the manuscript. 

TOLOnEO 

June 1977 John Bossons 
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Chapter 1 

The Value of Input-Output Models 
J. Bossons 

In analyzing government policies, a policymaker is inevitably 

concerned with the effects of a policy change on individual 

households, industries, firms, and regions. Policy changes are 

relatively abstract when viewed in terms of their aggregate 

implications, and estimates of aggregate effects are consequently 

not very relevant to policymakers interested in the political 

implications of a proposed change. Political implications 

reflect the concrete effects of a policy or policy change on 

particular individuals. It is consequently highly desirable 

to estimate what the effects of a policy will be on a dis- 

aggregated basis that focusses on effects on particular 

industries or regions. 

The input-output analyses reported in this volume are 

steps in the direction of providing disaggregated models of the 

effects of policy change. They are oriented to producing 

estimates of the average effects of policies or policy changes 

on industries or on regions, thus providing disaggregation 

to the level of regional or industrial aggregates. In addition, 

by disaggregating the analysis to this extent, input-output 

models can provide a basis for obtaining estimates of the 

aggregate effect of policies or policy changes on total 

employment and other aggregate variables which are potentially 

more accurate than if estimated wholly at an aggregate level. 

The motivation for using input-output models is thus both 

an interest in disaggregated forecasts and a potential improve- 

ment in the accuracy of aggregated forecasts. In this intro- 

ductory essay the structure of input-output models is described 

and evaluated. 

k4 



bie What are input-output models? 

In order to analyze the impact of a policy change, it is 

necessary to follow its effects through the economy. Suppose 

as an example that taxes of alcoholic beverages sold in Ontario 

are increased by 25 percent. The immediate effects of this tax 

increase will be a change in the allocation of consumer budgets 

that will result in'’both a decrease in the consumption of 

alcoholic beverages and a decrease in total real consumption. 

The extent of the decrease in consumers' purchases Of alconoilie 

beverages can be forecast using estimates of the 'elasticity' 

of such purchases with respect to the price of alcoholic 

beverages ("elasticity" being defined as the ratio of percentage 

change in real consumptiontothe percentage change in price). 

The extent and direction of the change in consumers' purchases 

of other items similarily can be forecast by estimating the 

responsiveness of purchases of other items of consumption to 

the change in the price of alcoholic beverages and to the 

resultant change in consumers' real disposable income. 

The type of analysis described in the foregoing paragraph 

is aimed at predicting the direct impact of the policy change 

(in this case the tax on alcoholic beverages) on the consumption 

behaviour of households. Though disaggregated, LEP ES noe 

input-output analysis, in that,it is concerned only with 

predicting the direct impact of the policy. 

Input-output analysis is-concerned with measuring the 

indirect as well as direct effects of a policy change. In the 

case of the preceding example, let us simplify the direct 

impact by assuming (in this case, incorrectly) that the price 

elasticity of demand for alcoholic beverages is unity and that 

the policy change has no direct effect on consumers' demand 

for any other products. In this highly simplified case, the 

only direct effect of the tax is to reduce consumption in Ontario 

of alcoholic beverages. 



The indirect effects within Ontario of this change in 

consumption are the results of the responses of domestic 

beverage producers to the change in aggregate demand for their 

products. These responses may include any or all of the 

following: (a) reducing employment, (b) reducing investments 

in capital, and (c) reducing the purchase of materials. Each 

of these responses will trigger further adjustments by other 

decision makers. A reduction in employment will cause a 

reduction in the aggregate disposable income of consumers and 

hence engender a decline in consumer demand for all consumer 

goods, including but not limited to alcoholic beverages. The 

immediate effect of a reduction in capital investment would 

presumably be a decline in sales by Ontario producers of 

capital goods along with a decrease in imports of these goods 

into Ontario. This in turn would engender reductions in 

output and in employment by capital goods producers in Ontario. 

The effect of a reduction in purchases of materials needed in 

the production of alcoholic beverages will similarly be a 

reduction in output and employment in the industries in which 

these materials are produced. 

These interrelated effects are shown in a simplified 

example in Figure 1. In this example, it is assumed that there 

are only three industries and that there are no changes in 

real investment induced by the changes in output predicted by 

the model. It is assumed that an initial policy change has 

a direct effect only on the demand for output of a single 

industry Wrindustry d")#:.andsthat> thereris: only fone material 

output used by this industry. Even so, the number of feedback 

effects is substantial. 

The example shown in Figure 1 assumes that the production 

of output in industry 1 requires the use of materials produced 

by another industry ("industry 2")- It further assumes that 

industry 2 production requires materials produced both by the 

first industry and by another industry ("industry 3"), which 

in turn is assumed to use materials produced by the first two. 



These linkages are shown by the solid arrows in Figure l, as 

are the employment effects of production changes in each 

industry. Additional potential impacts of production changes 

in each industry on the demand for imported materials are also 

shown by solid arrows. 

These linkages imply feedback effects on industry 1 as well 

as on other industries. The interrelatedness of industries 

implies that there will be a sequence of adjustments (including 

further adjustments by the first industry) in response to the 

effects of a change in industry 1 output resulting from a policy- 

induced change in demand for that industry's output. 

The linkages are further complicated by the potential 

effects on aggregate demand of changes in industrial employment. 

A reduction in employment will reduce consumers' income and 

hence cause aggregate consumption to be reduced; this will have 

a further impact on demand for the output of each industry. 

These aggregate demand linkages are shown by the dashed lines 

in Figure’ J; 

Conceptually, there is an infinite sequence of indirect 

adjustments that will occur in response to the direct effects 

of a policy change, with each adjustment triggering a sub- 

sequent adjustment. As with most infinite sequences, the 

adjustments get progressively smaller, so that the process 

tends fairly quickly to a limit. Input-output models are in 

essence designed to calculate’ the cumulative effects of all 

adjustments as the economy reaches the end of the sequence 

of indirect adjustments that are required. 

The use of the phrase "input-output" to describe these 

models reflects their strong orientation to material flows 

data. The production of each good or service - output of 

Ithe sequence of adjustments and implications of convergence 
are described more formally in the Technical Appendix to this 
chapter. 
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producers - requires a certain amount of inputs of goods and 

services produced by other firms in the economy. The relation- 

ship between the inputs used and the amount of output of the 

good produced can be quantitatively measured using data on 

production and on purchases of materials (exclusive of 

purchases reflected in changes in inventories of material). 

Input-output analysis typically extrapolates from this data 

by assuming that the same ratios of inputs to output will 

occurvat any Scale. of pYoduction, o£ the output. good: 

Needless to say, material flow relationships constitute 

only one part of the relationships which have to be modelled 

in order to construct a complete model of the adjustments 

which will be triggered by the direct effects of a policy 

change. Nevertheless, the "input-output" label is typically 

used to describe any disaggregated model in which material 

flow relationships are an important component and in which a 

change in the output of an industry is assumed to generate 

proportionate changes in all material inputs. This assumption 

of linearity or proportionality is often extended to include 

a linear relationship between other inputs and the output of 

each industry (as for example in assuming that the demand for 

labour in each industry is proportional to the output of each 

industry). 

Obviously, the motivation for input-output models is the 

desire to specify models that are disaggregated to the level 

of industry aggregates. Input-output models are a particular 

form of such models in which the relationships between inputs 

and outputs constitute an important portion of the model. 

The assumption that such relationships are linear is both an 

important simplification and a restriction. The advantage 

of the simplification is that the calculations required to 

solve the model are made much more tractable. The disadvantage 

is of course that the assumption may be wrong, and that this 

error may Matter. 



2h The structure of input-output models 

In the previous section, input-output models have been 

described in very general terms. In this section, they will be 

described in somewhat more detail in the form in which they are 

used in the analyses reported in this volume. The restrictions 

of these models will also be discussed. 

Since input-output models have been defined as models in 

which material flow relationships among industry aggregate 

production rates are an important component of the model, these 

will be discussed first. This will first be done for Canada 

as a whole, ignoring exports and imports. The solution of 

such a model is briefly described in the Technical Appendix 

to this chapter. In a second subsection the division of 

materials flows in Canada into flows within Ontario, between 

Ontario and the rest of Canada, within the rest of Canada, 

and between Canada and the rest of the world is described. 

In a third subsection, effects on employment of changes in 

industry output are described. Feedback effects through 

changes in aggregate demand are described in a final subsection. 

(a) Material flow relationships in a closed, one-region 

economy 

In this model, the classical input-output model advanced 

by Leontief, the orientation is strictly on the interrelation- 

ships among the level of output of different industries. The 

model focusses on two aspects of these interrelationships: 

the input requirements of production, and the composition of 

demand for outputs. Assuming that the relationships between 

input requirements and output are linear and independent of 

the level of output, the input requirements of each industry 

may be written as proportional to the industry's output. To 

be more specific, let Q, be the output of industry j, and let 

ee be the amount of materials produced by industry i which 

are required to produce one unit of the output of industry j. 



Lh. the.output of industry ages Qa, this thus implies that the 

materials requirements of industry j consist of the vector 

ave cleaves. 2 tries spel : hg abe a Lf ’ 

where N is the number of industries into which production figures 

are disaggregated. 

The material requirements of one industry constitute a 

source of demand for the products of another. The total demand 

for the output of each industry is thus the sum of direct 

demands by consumers and from other sources of final demand 

(government, business investment in capital goods, exports, 

etc.) plus the sum of the amount of the industry output 

required for the production of other industries. Letting Fe 

denote the sum of all elements of final demand for the output 

Of ‘industry i, “the* total demand’ for the ‘output “of “industry 27 

can thus be written as 

N 
Be wtp sale re 

a 4=1 Lg 5 

where the second term is the sum of all demands for the output 

of industry i resulting from the materials requirements of 

each industry. With the additional assumption that output 

equals total demand in’each industry, the output of each 

industry is thus determined by the following N equations 

N 

Q. = Fe + ey eet t) = ae aoe 2 EN 

This thus results in a model consisting of N linear equations 

in the output levels of each of the N industries; it thus can 

be solved for given values of the final demands Fey given also 

the parameters ae , 

The solution of this N-equation model is described in 

the Technical Appendix to this chapter. This appendix 

describes how the sequence of adjustments may be described in 

more formal terms. 

A key thing to note with respect to all input-output 

models is the nature of the equilibrium represented by the 



solution to the input-output model. Several aspects of such 

models represent implicit specifications of the time horizon 

for which model forecasts are relevant. 

In the case of the simple material-flow model, the model 

assumes that output changes are equal to changes in demand in 

industry output, and that purchases of materials are equal 

to their use. It thus assumes that sufficient time has 

elapsed for producers' expectations to have adapted to changes 

in demand, so that there are no changes in inventories which 

may have to be reversed in subsequent periods. The model is 

thus not a short-term model oriented to tracking quarterly 

fluctuations in industrial output. 

On the other hand, the model assumes that the way in which 

materials and factor inputs may be considered is unchangeable - 

or at least will not change in a significant way from the way 

in which inputs are currently considered by producers. In thus 

assuming an unchanged technology and a limited opportunity to 

adapt producers' capital to allow different ways of consuming 

inputs, the predictions of the input-output model are likely 

to become increasingly incorrect as time passes after the 

introduction of a policy change. As a result, while not a 

model of output determination in the short run, the model is 

not a long run model either. 

In effect, the model is subject to two types of error: 

(1) errors arising from the omission of inventory fluctuations 

and other causes of short-run variations in relationships 

among materials flows, and (2) errors arising from specifying 

a fixed production technology. Errors of the first type 

decrease in importance as the prediction horizon is lengthened, 

while errors of the second type increase in importance. The 

effect of the two types of errors is shown in Figure 2. As 

this figure indicates, there is a middle range (a period of 

Say 2-5 yedrs after a policy change) during which input-output 

forecasts are most likely to be accurate. Even in this 



FIGURE 2: PREDICTION ERRORS FOR SIMPLE INPUT-OUTPUT MATERIALS 
FLOW MODEL 
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FIGURE 3: MATERIAL FLOWS IN A 2-REGION OPEN ECONOMY: 
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middle range, they are of course still subject to the two 

sources of error. 

The value and limitations of the input-output model can 

thus be placed in perspective with reference to the time 

horizon in which predictions are useful. As an example, 

consider the response of production in the Canadian economy 

to a significant change in the relative cost of energy 

{relative both: to’ the cost of labour and capital»and relative to 

other materials). In the very short run, because the technology 

embodied in existing capital equipment and production organiza- 

tion reflect decisions made in the context of a low relative 

cost of energy, the main effects of the change in energy 

prices will be through its effects on real incomes and hence 

on aggregate demand. Over a somewhat longer horizon, the 

composition of final demands will also be affected, as 

consumers and producers attempt to change their stock of 

consumers' and producers' durables to obtain more efficient 

forms of consumption and production. In the longer run, the 

way in which inputs are combined in production will change 

as producers' capital becomes increasingly adapted to permit 

the use of energy-conserving technology. The predictions of 

fixed-inefficient input-output models can in this context be 

viewed as predictions of what will occur in the short run 

once producers' expectations and inventories have adjusted to 

the shock of the change in relative energy costs. 

(b) More complex material-flow models 

The models described in this volume are all based on a 

more complex material flows model in which the origins of such 

flows are disaggregated into three components: production in 

Ontario, production in the rest of Canada, and production 

Outside Canada. The greater complexity of the interrelation- 

Sassen ewtt istrated oy Figure 3. 

BBE 



The interrelationships indicated in Figure 3 focus on the 

number of regions in which effects are to be analyzed. As the 

arrows in Figure 3 indicate, a policy=induced change in the 

demand: foryoutputof“an* industry, (“imdustry 1")einsOntaruc 

will affect the demand for output of that industry in other 

parts of Canada. Other industries in Ontario ("industry 2") 

will have the demand for their output changed both in response 

to the change in the production level of industry 1 in 

Ontario and also in response to production changes in industry 1l 

in. the rest of Canada. 

Because of the feedback effects of changes which occur in 

production in the rest of Canada on production of Ontario 

industries, it is necessary to deal explicitly with industry 

output both in Ontario iand in the “rest “of Canada“in Order ‘to 

predict changes in Ontario production levels. This means that 

if there are N industries it is necessary to expand the simple 

model to include 2N sectors - N industries in Ontario plus N 

industries in the rest of Canada. Thus the demand equations 

written for the simple model need to be expanded as follows 

to describe output in both regions: 

Nore yes ape NS at ne eee eto Git 
2 nt ef peek 25 

N RC + 2s 2 1 by 5AQ; 

igo, Re Ry ne: ear soe 
1 a yh Sk old) 

N RC 
Dee Pak ep 
1 oe ee 

where oa change in output of industry i producers 

located in Ontario 

R ‘ ; : 
age = change in output of industry i producers 

located in the rest of Canada 
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ie = change in aggregate final demands from 

Ontario sources for the products of industry 

Ie produced Aan OntacLro 

APS = same for products produced in rest of Canada 

ONT : ‘ 
AG; = change in aggregate final demands from the 

rest, of Canadasfor the output of Ontario 

PrOCUCerS “in, andustry “i... 

AG, = same for products produced in rest of Canada 

It may be noted that there are four times as many input-output 

coefficients to be estimated as in the simple model. 

The reasons for differences among the input-output 

Coecrricients “a... 7, 5 oP Clty se On COC are wOLli Gl aboracingd. 
1) 1) 1) 13 

Why do we not find that one a fee and that ee = clog = 0, as 

we would if all industries were homogeneous and production 

were not subject to economies of scale? The.answer to this 

question reflects the fact that industries are in fact not 

homogeneous, and that firms locate in different areas to 

reflect regional resources and to minimize transportation 

costs while taking advantage of economies of scale. Accordingly, 

the products produced by firms in an industry in one region 

are not in general the same as the products produced by firms 

in the same industry in another region. As a result of this 

specialization, the materials flows reflected in the as; 

matrix differ from those represented by the ei5 matrix, and 

the materials flows include interregional trade. 

It should be noted, however, that there is more opportunity 

for substitutability among products of the same industry 

produced in different regions than among products produced 

by different industries. As a result, the multi-region input- 

Output model is more sensitive to specification error arising 

from the assumption of fixed proportions applied to inter- 

regional material flows. 

13 



(c) Effects on employment 

In the models used in this monograph, it is assumed that 

labour requirements in each industry are proportionate to 

output, and that labour employed is equal to labour requirements. 

Wages are assumed to be determined exogenously to the model, 

reflecting implicit or explicit assumptions that there is an 

excess supply of labour which has no feedback effect on the 

supply price of labour. Under these circumstances, the calcu- 

lation of the employment effects of production changes predicted 

by the input-output model is trivial and straightforward and 

the labour requirements per unit of output in each industry have 

been estimated. 

It must be emphasized that the grounds for assuming the 

demand for labour to be wage-inelastic and proportional to 

Output are very weak, and that it is consequently necessary to 

take employment predictions made with a linear employment input- 

Output model with a considerable grain of salt. In effect, what 

is being assumed is either that wages do not change relative to 

other costs or that there is no substitutability in production 

between labour and other inputs. Both assumptions are clearly 

false, both in the short run and in the long run. For a recent 

Survey of evidence on the degree of substitutability between 

labour and capital in production, see Jorgenson (1972)°. The 

weight of current empirical evidence indicates that the long-run 

elasticity of substitution between capital and labour in most 

industries is closer to unity than to zero. 

The assumption of a linear relationship between employment 

and output is least tenable in the short run. With capital 

fixed, the productivity of labour is likely to vary as capital/ 

labour ratios are changed to produce different levels of output. 

Moreover, cyclical variations in productivity due to variations 

in hours worked per employee and to employer hoarding of skilled, 

“References are to items in the bibliography at the end of 
this monograph. 
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trained labour further cause the relationship among employment, 

wage income, and output to vary. For these reasons, the 

employment predictions of the linear input-output models 

described in this monograph should not be regarded as short-run 

predictions. (It should be noted that it is possible to combine 

an input-output material flows model with non-linear models 

of the production of value added by each industry; such indeed 

is the structure of the Economic Council of Canada's CANDIDE 

model. In such models the relationship between value-added 

and output is' assumed to be linear, with a non-linear relation- 

ship allowed between employment and value added). 

In a sense, what the predictions of a linear employment- 

output model assume is an extrapolation of the average 

technology embodied in the existing capital stock of an 

industry. They conseguently should be viewed as indicative 

of how employment and output might change (over a horizon of 

2 to 5 years) in response to a given policy variation if 

relative factor prices were unaffected and stayed unchanged. 

The thus-predicted changes in employment patterns may then be 

used as the basis for an examination of how the demand for 

factors (and hence relative factor prices) may be changed by 

the policy variation. In this context, input-output models 

should be viewed as the first step in a sequence of analyses 

which are required to make reliable predictions of policy 

effects on the demand for labor. They should not be viewed 

as directly providing predictions of the employment effects 

of policy changes. 

A second step in such a sequence of analysis is obviously 

to relax the assumption of a perfectly elastic supply of labour 

at current wages in each labour market. Such relaxation requires 

the development of a disaggregated model of the movement of 

labour among industries in response to differential changes in 

the demand for labour in different industries. It further requires 

the incorporation of a model explaining the equilibration of the 

Overall labour market to conditions of excess aggregate demand 

for labour or excess aggregate labour supply. 

15 



(d) Feedback effects on aggregate demand. 

The effects on aggregate demand of changes in employment 

and earnings resulting from changes in production can 

potentially be modelled in a number of ways,- reflecting dif- 

ferent assumptions regarding the nature of the feedback 

effects of changes in aggregate demand. Generally, these 

different assumptions reflect different assumptions that 

may be made regarding the equilibration of the labour market 

and the consequent effects of changes in aggregate demand on 

wages and prices. 

The assumptions made in the analyses reported in this 

monograph reflect the assumption of a perfect elastic supply 

of labournoted in discussing effects on employment. It thus 

corresponds to the short-run fixed-price Keynesian aggregate 

demand model in which production is assumed equal to aggregate 

demand. The effect of aggregate demand on the demand for 

output of each industry is assumed to be proportionate to the 

change in aggregate demand, reflecting an assumed unchanged 

product composition of consumption expenditures. 

Solving the model under this assumption is only slightly 

more complicated than in the simple materials flow model; 

solution algorithms are briefly described in the Technical 

Appendix to this chapter. 

The assumption of an unchanged product composition of 

consumption expenditures is equivalent to assuming that the 

income elasticity of demand for all products is the same. 

This assumption is not easily defended, in that it is likely 

that the demand for some types of goods will be relatively 

inelastic to changes in incomes, while the demand for other 

goods is relatively elastic. Most "necessities" will be 

characterized by relatively inelastic demand, while the de- 

mand for consumer durables and many consumption services 

will be relatively elastic. As a result, the assumption of 
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an unchanged product composition of aggregate demand will 

cause the change in demand for necessities to be overstated 

by model predictions and cause the change in demand for 

durables, luxury goods, and services to be understated. 

Beyond this, the assumption of an unchanged product 

composition of demand implicitly assumes either fixed 

relative prices for products or a uniform unit price elasti- 

city of demand for.ali *consumptionvgocds.. “This implie1Lt 

assumption is likewise not easily defended. 

The quality of predictions made by the models used in 

the analyses in this monograph with respect to the incorpor- 

ation of feedback effects resulting from changes in aggregate 

demand is thus on a par with that of the corresponding 

predictions of changes in employment and wages. Because 

of the assumption of no substitution in demand or production, 

the models' predictions are limited to showing what the 

effects of a policy change would be prior to subsequent 

adjustments of prices of products and factor inputs and prior 

to further adjustments to such price changes. Nevertheless, 

the model predictions are useful in indicating the magnitude 

and direction of such initial adjustments. 

3. Extensions of input-output data 

An important contribution made by the papers in this 

book is to extend existing input-output data in order to 

provide estimates of the detailed material flow relationships 

required to use the more complex interregional material flow 

models described above. These extensions are a required 

prerequisite not only for the policy analyses reported in 

this volume but also for other applications of input-output 

models. 

In Chapter 2, the basic input-output data assembled by 

the Econometric Research Division of the Ontario Ministry of 

Treasury, Economics and Intergovernmental Affairs is 
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described. This data is available in revised form in Data 

Appendix A. As is briefly noted in Chapter 2, there are a 

number of problems associated with the data, arising from 

assumptions made in constructing the data. However, the data 

provide (at least at a first-approximation level of quality) 

information on material flows that can be used to construct 

disaggregated models. 

Tim Chaprer. 33 an important extension of the input-output 

data base for Ontario is presented. This extension consists 

of estimates of inter-regional trade flows between Ontario 

and the rest of Canada. This extension provides two forms 

of information not otherwise available: (1) It disaggregates 

the external-to-Ontario sector into two components, consisting 

of rest of Canada” “and: iforeigni-9 (2j0 re provides detailed 

estimates of the flows between industries in the rest of 

Canada and industries in Ontario, so that exports and 

imports of each product (or product group) from Ontario to 

the rest of Canada are disaggregated by industry source. 

This is not done with respect to corresponding flows between 

Canada and the United States or between Canada and the rest 

of the world. Implicitly, it is assumed that flows outside 

Canada can be aggregated into total imports and exports of 

products but that intra-Canadian flows of products need to 

be disaggregated by industry source. In effect, this 

concentrates on intra-Canadian inter-industry feedbacks, and 

assumes that continental inter-industry feedback effects are 

less important because of the relative smallness of exports 

to Canada in the context of continental production. 

The disaggregation of Ontario exports into exports 

outside Canada and exports to the rest of Canada is of 

Significant importance. The analysis of economic flows 

in a region such as Ontario must occur within the context 

of the economy in which the region is embedded. Because of 

the obvious significance of the interaction between production 

in Ontario and demand in the rest of Canada, an analysis of 
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Ontario production flows cannot realistically be modelled with- 

out disaggregating Ontario exports (and imports) into 

intra-Canadian and international flows. 

The procedures followed in constructing estimates of 

interregional materials flows are described in Chapter 3, 

which also provides an evaluation of the sensitivity of the 

results to the assumptions made in the process of constructing 

the estimates. Use of these estimates inan input-output 

model is of course also subject to the qualifications and 

conceptual difficulties noted in the previous section. 

In Chapter 4, the Ontario government components of the 

vector of final demands for each industry is disaggregated. 

This is an important step towards understanding the detailed 

consequences of government policy changes. In particular, 

it is of signal usefulness in understanding the consequences 

of changes in the composition of government budgets (resulting 

e.g. from demographic factors or other factors that influence 

the relative political demand to different programs). As 

noted in this chapter, this disaggregation is not straight- 

forward, and can consequently be questioned in numerous 

details. Nevertheless, it provides at least, a good first 

approximation to the direct impact at an industry level of 

changes in budget composition. 

The empirical contributions presented in Part 1 of this 

monograph share this characteristic of being useful first 

approximations even though necessarily based on assumptions 

of debatable accuracy. While individual analysts might 

choose to make somewhat different assumptions in some cases, 

the limitations on these estimates are primarily caused by 

limitations in available data. Further improvements in these 

estimates will consequently require improvements in the 

underlying data. 
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4. Applications to fiscal policy analysis 

Input-output models are applied to two types of policy 

issues in Part II of this monograph. In Chapter 7, Professors 

Boadway and Treddenick analyze the effects on employment 

in Ontario and in the rest of Canada resulting from changes 

in federal and Ontario provincial taxes. In Chapter 8, 

Professor Kubursi analyzes the effects on the regional 

distribution of income and employment of changes in the 

composition of Ontario government expenditures. 

The policy analyses reported in Part II use more detailed 

specifications of the models described in the preceding section. 

In addition, the "Standard" input-output model is extended 

in two important ways. 

The nature of the applications of input-output models 

to fiscal policy problems is described in general terms in 

Chapter 6. As is noted in this chapter, the nature of the 

assumptions implicit in the use of input-output models conforms 

to the types of assumptions implicit in many neo-Keynesian 

macroeconomic models, in that they are essentially fixed-price, 

non-substitution models that extrapolate how equilibrium 

flows would change if market equilibrating forces were 

inhibited from operating. As such, they may be used to 

indicate the likely nature of market-equilibrating changes 

and in’ this sense ‘can serve’ as the first step of a mulbei=step 

analytic process. 

A number of qualifications necessarily associated with 

the use of input-output models to calculate employment 

multipliers are noted in Chapter 6. These have been pre- 

viously described in Section 2 above. 

The analysis reported in Chapter 6 is based on the use 

of the revised Ontario input-output table described in 

Chapter 2, without utilizing the additional information on 
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interregional relationships provided in Chapter 3 and Data 

Appendix B. Such utilization would be straightforward 

in any subsequent application of the work to construct 

employment multipliers for government programs, and should 

be undertaken in further work in this area. Assuming 

the interregional flows to be exogenous and hence ignoring 

feedback effects into Ontario resulting from the impact 

of changes in Ontario production levels on demand in the 

rest of Canada is clearly a strong assumption. 

This assumption is relaxed in Chapter 7, in which the 

more complete regional input-output model set out in Chapter 

3 is used to calculate output and employment multipliers 

both for government expenditures (in total) and for important 

taxes. The principal focus of Chapter 7 is on the effect 

of changes in the mix of taxes used to finance government 

expenditures. 

To predict the effects of tax changes on output and 

employment, it is necessary to specify a model of the effect 

of tax changes on product and factor prices and in addition 

to specify a model of the effect of the tax and price changes 

on output in each industry. In the Boadway-Treddenick 

analysis of the effect of tax changes, the first specification 

is made simply by postulating different degrees of forward 

shifting to product prices of tax changes. The second 

specification is made by assuming that industry output is 

affected only by changes in aggregate household consumption 

of industry output; no induced changes in investment, 

government expenditures, or exports are permitted. The 

induced changes in consumption are assumed to occur both in 

Ontario and in the rest of Canada. The induced changes in 

consumption are predicted using a simple model which does 

not allow for differing income and price elasticities of 

demand. It is assumed that consumption of all commodities is 

reduced in the same proportion in response to a change in 

disposable income, and that the price elasticity of real 

consumption of each single good is unity. 
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The assumptions about the degree of forward shifting are 

arbitrary, and serve primarily to indicate the sensitivity of 

the results to different assumptions. This sensitivity 

analysis is performed by calculating employment and output 

multipliers for tax changes under assumptions of zero or 

100% forward shifting of each tax; these bracket the range 

of plausible extents to which forward shifting may occur. 

The assumption of unit-elastic consumption demands for 

products is a strong assumption that ignores differences 

in the price and income elasticities of demand for different 

products. Beyond this, a more fundamental assumption made 

in this chapter is that returns to factors are exogenously 

determined except to the extent that tax changes in a 

specific industry are shifted forward. This assumption 

in effect ignores the important general equilibrium problem 

of the effect of taxes on real wages and on general market 

rates of return to capital. To the extent that general market 

rates of return are changed, an industry-specific tax change 

will affect Haves of return in other industries, held constant 

by assumption in Chapter 7. 

The above discussion is illustrative of the fact 

noted earlier in Section 2: namely, that input-output 

models do not serve very well as predictors of the long-run 

equilibrium changes that presumably are of importance in 

assessing the impact of tax changes. 

A fundamental question that must be posed in analyzing 

the implications of empirical estimates prepared using 

input-output models is to determine the purpose of such 

analysis. Is it to predict the redistributive and longer- 

term economic effects of a change in the mix of taxes, 

keeping tax revenues or aggregate demand constant? Or is 

it to determine the extent to which aggregate demand needs 

to be altered in order to compensate for the effects on 

aggregate demand of a particular change in taxes (pre- 

sumably implemented for some purpose other than aggregate 

demand management) ? 



Because of the numerous deficiencies of input-output 

models as representations of equilibrating processes that 

are important in determining incomes in the longer run, 

input-output models cannot provide very useful answers to 

the first question posed above. As noted previously, 

their usefulness as predictors is restricted outside a 

2-year to 5-year forecast horizon. However, for aggregate 

demand management purposes, they can be used to provide 

useful information that is relevant to the second question. 

It is therefore particularly useful to evaluate the 

empirical results presented in Chapter 7 in the context of 

this second question. How reliable are the employment 

multipliers calculated in Chapter 7 as measures of the 

need for compensating changes in macroeconomic policy to 

offset the aggregate demand effects of tax changes? 

Because of the nature of the impact of tax changes, 

the most critical aspect of the model is the extent to 

which it correctly reflects the direct effects of tax 

changes or consumption. Unfortunately, the sensitivity 

of the empirical results to different specifications of 

the consumption demands component of the model is not 

tested, and it is possible consequently to note only that 

it is likely that the results may be highly sensitive to 

choices among alternative specifications. 

Beyond this, the analyses reported in Chapter 7 are 

subject to the gualifications noted in Section 2 above. 

In particular, estimates of employment multipliers may be 

highly sensitive to the fact that labour markets are not 

explicitly modelled, and are assumed to determine wages 

exogenously without being affected by changes in industry 

output. In effect, the model assumes that changes in 

aggregate industry demands for labour do not affect wage 

rates (though obviously they affect total wage payments). 

This assumption is clearly invalid, and contradicted by 

fairly extensive empirical work that indicates an important 

23 



effect of the extent of excess labour supply (i.e. of industry- 

specific unemployment) on contract-weighted wage settlements. 

Taking all this into account, it is necessary to regard 

the empirical estimates presented in Chapter 7 not as pre- 

dictions but as indicators. Given the potential sensitivity 

of the empirical estimates to assumptions which are almost 

certainly invalid, the estimates cannot be used by themselves 

to predict the effects of tax changes. At the same time, 

however, these assumptions make it possible to simplify the 

representation of complex inter-industry relationships so as 

to permit easy solution of the model representing these 

relationships. This computational simplification permits 

use of the model as a diagnostic tool, solving it for 

different representations of the consumption effects to see 

how sensitive the results are to different assumptions. As 

such, the models presented in Chapter 7 constitute a useful 

research tool, albeit one that should not be applied to 

policy analysis without considerable care. 

A different orientation characterizes the analysis 

reported in Chapter 8. In this chapter, Professor Kubursi 

focusses on further disaggregation of the Ontario region 

into ten sub-regions and uses the input-output model for 

Ontario to “obtain industry production totals for Ontario, 

with these being allocated to regions using data on the 

regional distribution of industry output. The input-output 

model is essentially the same as that used in Chapter 7, 

with the important exception that (as in Chapter 6) inter- 

regional trade flows between Ontario and the rest of Canada 

are not explicitly modelled. 

To predict regional effects within Ontario of changes in 

provincial government expenditures, it is necessary to specify 

a model of the distribution across regions of the output 

and employment changes resulting from the expenditure changes. 

This is done in the analysis in Chapter 7 by assuming that 
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the regional distribution of employment and output of each 

industry and government program is unchanged. 

One problem which is of particular concern at the 

sub-regional level analyzed by Kubursi is the fact that 

industry aggregates are more meaningful at higher levels of 

Spatial aggregation than at lower levels. The transportation 

industry in Northern Ontario (rail cars) is not the same as 

the transportation industry in Central Ontario (Automobiles 

and trucks), a problem that is avoided when dealing with 

industry averages over sufficiently large regions. The 

analysis of sub-regional effects is thus harder than the 

analysis of effects for all of Ontario. 

Beyond this, the decomposition of Ontario into ten 

sub-regions results in a model which is more sensitive to 

mis-specification of labour market responses. Because of the 

relative smallness of sub-regions, it is more important 

to take account of labour migration. Analysis at the 

sub-region level must thus be regarded as more open to 

question, and hence applicable only with great care. 

a Empirical results 

Some empirical results are presented in Chapters 7 and 

Sr the orm of estimates of “theiampact of fiscal policy 

changes on employment. These will be briefly reviewed in the 

light of the general comments made in previous sections. 

The estimates of the effects of changes in different 

taxes presented in Chapter 7 need to be compared to the 

relative magnitude of those taxes in 1966 (the year for which 

the analysis reported in Chapter 7 is carried out). This is 

done in Table 1, which provides a rough basis for comparison 

for the percentage changes in aggregate employment resulting 

from a 20% change on different taxes. The range of estimates 

shown in the last column of Table 1 reflects different shift- 
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ing assumptions for direct taxes. For indirect taxes, the 

estimates are for differing types of taxes (0.1% for federal 

tobacco taxes, 2.9% for the federal manufacturers' sales tax, 

0.3% for the effects in Ontario of a change in the Ontario 

gasoline tax). 

To interpret the numbers shown in Table 1, it is necessary 

to note that a unit-elastic response of employment to a federal 

tax change would imply that the figure shown in the last 

column of the table should be approximately one-fifth of 

the corresponding figure in the second column in the table. 

Table l Comparison of the Relative Magnitude of 1966 Taxes 

(Relative to GNP) with Percentage Change in 

Employmerit Induced by 20% Change in Taxes 

Percentage 

change in 

Taxes as employment 

Tax Percentage resulting from 

Revenues of GNP 20% tax change 

(Smillion) 

Personal income taxes 

- federal 3,634 yee) ib AOrS WH 

—- provincial 1,444 2S 0.2 

Direct taxes on corporations 

- federal 1,774 2.9 Onl = 04 

- provincial 581 0.9 0.0 - 0.1 

Indirect taxes 

- federal SiS) 7A, Foo OO.) = 2.8 

- provincial PAS PP 4.2 (Onde ss Olas! 

Source: Statistics Canada, National Income and Expenditure Accounts 

(Cat. 130531), Vol. 1, Annual Estimates, 1926-1974, 

last column from tables in Chapter 7, below. 
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Thus, for the federal personal income tax, a unitary elas- 

ticity would imply a 1.2% change in employment as a result 

of a 20% change in federal personal income taxes. 

The relative magnitude of provincial taxes shown in 

Table 1 is compared to the estimates in the last column of 

the effect on employment in Ontario of the change in cor- 

responding Ontario taxes. This latter estimate is not strictly 

comparable with the provincial totals, since the estimates 

in the last column exclude the effects on Ontario produetion 

of corresponding tax changes enacted in other provinces. 

However, the low magnitude of the spillover effects of 

Ontario taxes on the rest of Canada (shown in Chapter 7 

below) indicates that the comparison is nevertheless 

informative. From this viewpoint, the much lower figure 

in the last column of Table 1 for the effect of the Ontario 

personal income tax (which accounted for 24% of total 

provincial personal income tax revenues in 1966) is indicative 

of the importance of spillover effects to Ontario of tax 

changes implemented elsewhere. The effective spillover from 

the rest of Canada to Ontario is substantially larger than 

the reverse spillover from Ontario to the rest of Canada. 

Some of the differences shown in Table 1 are not 

explained by the authors and need further study. The ratio 

of the impact of the Federal manufacturing sales tax to that 

of the Ontario retail sales tax is substantially greater than 

the corresponding ratio for personal income taxes, which is 

difficult to rationalize. In addition, the very small 

magnitude of the effect of a change in the federal corporation 

income tax is difficult to explain merely in terms of the 

effect of the exclusion of the effect of taxes on retained 

earnings. (The only channel through which unshifted 

corporate taxes affect employment in the Boadway-Treddenick 

model is through the effect on aggregate consumption of the 

change in dividends induced by the tax change.) 
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In using estimates derived from regional input-output 

models to analyze the employment effects of alternative tax 

changes, it is of Signal importance to evaluate whether 

the resultant estimates are consistent with independent 

estimates of these employment effects. While such evaluation 

has not been done in this volume, it would be worthwhile for 

subsequent users of the estimates presented in this volume 

or of the underlying model to do so. 

Nevertheless, in spite of these caveats and recognizing 

that they are only first approximations, the empirical 

results presented in Chapter 7 are of considerable interest 

as evidence for the relative ineffectiveness of fiscal 

policy at a provincial level. The substantially lower 

employment response to provincial tax changes (even after 

allowing for differences in the relative magnitude of 

federal and provincial taxes) is a strong argument for 

focussing provincial interest in stabilization on influenc- 

ing initiatives taken at the federal level. 

The empirical results presented in Chapter 8 are con- 

fined to an analysis of interregional differences in 

government expenditures per capita. Although of interest 

in their own right, conclusions should not be drawn from 

these results regarding interregional redistributive 

transfers without also analyzing interregional differences 

in tax payments per capita. Moreover, the analysis assumes 

that the interregional distribution of benefits from 

government spending is equivalent to the distribution 

of expenditures. This is a strong (and probably incorrect) 

assumption. 

Given these problems, the estimates presented in 

Chapter 8 must be regarded as subject to substantial error. 

Even so, these estimates indicate that the indirect effects 

of government expenditures are relatively centralized in 

their location, and that the effect of government expenditures 

on employment is (because of these indirect effects) necessarily 

concentrated in the Central Ontario region. 
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The assumptions made in the policy applications are 

consistent with the spirit of the input-output models 

described earlier. In themselves, these assumptions are 

highly questionable. Nevertheless, this review of the 

empirical results indicates that they provide the basis 

for useful first approximations in predicting effects of 

policy changes. As such, they provide a tool for policy 

analysis that is of considerable usefulness provided that 

their limitations are kept in mind and that they are used 

as.an initial-analytic step rather thanvas’asfirm, final 

set of predictions. 
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Chapter 2 

Input-Output Tables for Ontario 
A. A. Kubursi 

dhe introaguction 

The entire study is based principally on an adjusted 

version of the Ontario Input-Output Tables that were 

published in the January/February, 1972 edition of the 

Ontario Economic Review. These tables portray in detail the 

intricate structural framework of Ontario's economy for 

a Single period of time in terms Of inter-industry flows 

of goods and service and their interaction with the final 

demand sector (consumption, investment, government expendi- 

tures, exports and imports). The revised tables are 

reproduced in Data Appendix A. 

2. The Analytical Framework 

The Ontario economy is divided into 49 sectors on the 

basis of input and/or output homogeneity. The detailed 

composition of these sectors are displayed in a special 

table attached to the Data Appendix. The sectors are 

arranged in the same order along the rows and columns of 

the table. Each row of the table indicates the total out- 

put of each sector and its distribution among various other 

sectors to meet intermediate and final demand. Each column 

indicates the inputs required by each sector to produce a 

given level of output. 

The inter-industry model is based on two fundamental 

iientaties,. the first is that the total output. of an 

industry - the sum of each row - is equal to its total 

inputs - the sum of each column. The second identity is 

that the sum of primary inputs - wages and salaries and 

other value added - is equal to the sum of final demands. 
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The input-output matrix of Ontario belongs to the 

general class of static open-Leontief models. It represents 

a static equilibrium model in -the sense that its variables 

balance out, without surplus or deficit and reflect the 

structure of the economy at a given point of time. Demand 

equals supply at the price and/or income of the static 

equilibrium position. Within the context of the Ontario 

model, it is assumed that the national price index of sector 

i during 1965 represents the equilibrium price for that 

year in that sector. There are several basic underlying 

assumptions upon which the Ontario input-output matrix 

is predicated. These include the following: 

(a) Each productive sector is assumed to produce a 

single commodity, 1.¢., joint production is"ruled cute since 

in reality this assumption is frequently violated, production 

of each sector is divided into primary and secondary. The 

secondary products are transferred to the sector to which 

they are considered primary. 

(b) The production relation that connects outputs to 

inputs is assumed to exhibit the characteristics of a 

production function that is homogenous of degree one. This 

implies that constant returns to scale (constant costs) 

prevail in the production process. 

(c) Substitution elasticities among the production 

processes are assumed to be nil. The production function 

is said to be of the fixed proportions variety, i.e., each 

input is used in such a way that it represents an invariant 

ratio of OucpuL F< 

The usefulness of this approach is basically twofold. 

Firstly, the inter-industry tables serve as a device for 

storing and coding valuable and complex information 

concerning the structure of production and interdependency 

of the various sectors of the economy on each other. It 



provides, in other words, a chance to look "under the 

hood" of the economy and to watch the internal mechanisms 

of the economy in a consistent and orderly way. Secondly, 

the accounting tables can be used to solve analytically for 

the total output requirements that are necessary to meet 

final demand targets. This possibility has been utilized 

in a number of interesting theoretical and policy oriented 

studies such as the comparative advantage theories of trade 

(Heckscher-Ohlin theorem), disarmaments, planning industrial 

complexes, regional economics, manpower planning and even 

environmental studies. Our use of the tables to designate 

the economic impact of government expenditures on the 

various programs is yet another example of the usefulness 

of this framework. 

3. Difficulties with the Analytical Approach 

The difficulties encountered here are twofold: the 

first pertain to the general approach of input-output and the 

second set pertain to the Ontario input-output. 

The assumption of one sector one product violates what 

is observed and the division of products into primary and 

secondary is arbitrary and biases the results obtained from 

this type of approach in an indefinite manner. Moreover, 

the assumption of constant returns to scale seems to 

contradict an enormous body of results on different economies 

of scale in different sectors especially in growing 

economies such as that of Ontario. Furthermore, the 

assumption of no substitution among factors is yet 

another difficulty that biases the results. Changes in 

relative prices of factors or products are assumed to have 

no influence on the amount used or produced of inputs 

and outputs. This assumption is surely questionable. 

There are also some particular assumptions that are 

peculiar to the Ontario table. They include: 
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(a) Imports to final sectors and to intermediate 

sectors are not differentiated; 

(b) Value added other than wages is estimated on a 

residual basis; 

(c) Allocation of municipal government expenditures 

are made on the basis of ratios secured from the Quebec 

Bureau of Statistics; 

(d) Conversion of purchaser's to producer's prices 

are made on the basis of national ratios of margin costs 

to purchase values. 

These assumptions and procedures represent additional 

sources of errors and biases that should be taken into 

consideration when analysing the final results of this 

TEDOLrt. 

4, The Results 

The 49 x 49 sectors input-output of Ontario, irrespec- 

tive of the difficulties it suffers and the tenuous assump- 

tions upon which it is predicated, represents a detailed 

framework of inter-sectoral dependencies. It allows us 

to solve simultaneously for the vector of gross outputs 

of the 49 industries mentioned. It is generally consis- 

tent in that the sum of value added equals the sum of final 

demand. Moreover, the Gross Provincial Product that emerges 

from such summation is not substantially different from an 

independent estimate. 

The input-output coefficients representing the 

technology of the industrial system of Ontario are generally 

acceptable. The stability conditions (Hawkin-Simons 

conditions) are satisfied for all sectors. 
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5. Evaluation of the Results 

The specific assumptions pertaining to the Ontario 

input-output system are difficult to accept. The imports 

should at least be distinguished as to being competitive 

or non-competitive. The use of Quebec data reflect Quebec 

structure of production and not Ontario's. Furthermore, 

the use of national margins with different concentration 

indices and locational patterns impute positive biases 

to these idices in Ontario. 

The adjustments made by Econometric Research on the 

original version are commendable. Federal government 

expenditures are now a separate column and imports and 

exports are segregated. The input-output coefficients of 

agriculture are adjusted to conform better with recent 

data. There are, however, several refinements that are 

Still needed particularly those concerning imports, the 

margins, municipal government expenditures and a detailed 

account on a survey basis of the components of other value 

added. 
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Chapter 3 

Ontario Foreign Trade Data 
R. W. Boadway and J. M. Treddenick 

io oncrodcuceion 

The Ontario economy is highly interdependent with the 

economy of the rest of Canada and, to a lesser extent, with 

the rest of the world. For example, Ontario "imports" 

Significant amounts of oil and gas, agricultural products, 

and primary products, and "exports" a large proportion of 

manufacturing and mining products produced in Ontario. This 

interdependency is bound to have implications for the effects 

of fiscal policy conducted by the Ontario government in two 

ways. First, because of the openness of the Ontario 

economy, part of the impact of fiscal policy measures is 

likely to "leak" out of Ontario and into the rest of Canada. 

Second, to the extent that Ontario is a significantly large 

part of the entire Canadian economy, the impact of Ontario 

fiscal policy on the rest of Canada may be sizeable and may, 

in turn, feed back into the Ontario economy via induced 

effects on exports to the rest of Canada. 

In order to attempt to assess some of the impacts of 

Ontario fiscal policy measures, we shall construct an 

inter-regional input-output table between Ontario and the 

rest of Canada. The table will show the flows of outputs 

of each industry in each of the two regions into industries 

in each region and into final demand use in each region for 

1966. In addition, it will show the flows of payments to 

wages and salaries, surplus, and other value added, as well 

as the flows of exports and imports from foreign sources out 

of and into each region. The year 1966 is chosen since it 

represents the latest year for which input-output data is 

available for Canada. 

This table simply represents the flows that actually 

took place in that year. In order to use the table to 

predict what the flows might be if, say, fiscal policy 
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measures were undertaken, it is necessary to make some 

further assumptions about the nature of technology in each 

industry and demand for final use. This chapter will be 

devoted entirely to a description of the construction of 

the 1966 flows. The use of the tables to estimate the 

impacts of fiscal policy measures will be given in 

Chapter. 7, 

2. The Analytical Approach 

The inter-regional input-output table to be constructed 

is shown in schematic: form in Fiaqure PS 'Thrs! tabte 

categorizes the use of outputs in each of the two regions 

according to whether they are used (a) as an input into an 

industry in the same region, (b) as an input into an 

industry in the other region, (c) as an item of final demand 

in the same region, (d) as an item of final demand in the 

other region, or (e),as an export to foreign countries. It 

also categorizes the inputs into each industry in each 

region according to whether they are from (a) outputs of 

industries in the same region, (b) outputs of industries 

in the other region, (c) primary inputs from the same region, 

(d) primary outputs from the other region, or (e) imports 

from foreign sources. We proceed by first explaining in 

detail what is included in each of these "boxes" in 

Figure 1, and then by explaining how the numbers within the 

boxes were derived. 

Each of the Ontario and rest of Canada economies are 

OG, yCOr 

and x°° represent the dollar values of inter-industry flows 

disaggregated into 16 industries. The boxes xo X 

of intermediate inputs amongst the industries of the two 

regions. Thus, > aie contains 16 rows and 16 columns and 

and gives the flows from each Ontario industry to each 

Ontario industry. Each entry in 5 aida represents the flow 

of inputs from the Ontario industry of its row into the 

production process of the Ontario industry of its column. 
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FIGURE 1: SCHEMATIC INPUT-OUTPUT TABLE 
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Similarly, X°° is a 16 row by 16 column matrix representing 

the flows from each Ontario industry into each industry of 

the rest of Canada. Thus, an entry in aa represents a 

flow from the Ontario industry of that row into the rest of 

Canada industry of that column. x°° is a 16 row by 16 

column matrix showing the flows from each industry in the 

rest of Canada to each industry in.Ontario. And, pee is: 

a 16 row by 16 column matrix giving the flows from each 

industry to each industry in the rest of Canada. 

Each industry in both regions use, as inputs, primary 

factors of preduction and imports: in taddition “to goods 

produced by other industries. The dollar values of these 

inputs are recorded in the boxes labelled Sas ae io mo. 

Box v° consists of 3 rows and 16 columns. The three rows 

represent payments to labour (wages and salaries), payments 

to capital (surplus), and other value-added payments made 

by, Ontario sindustries,, “Similarly, v° consists of 3 rows 

and 16 columns representing payments to labour, capital, 

and other value-added in the industries of the rest of 

Canada. Mf° has one row and 16 columns showing the imports 

from foreign sources used in each Ontario industry as 

fc is a row with 16 columns inputs. In production. final lye. 

showing the imports from foreign sources into the rest of 

Canada industries. 

The outputs of each industry, in addition to being used 

as inputs in industries, are also used for final demand on 

for exports. These are given in the six boxes in the top 

right-hand corner. » Box y°° shows the final demand used by 

Ontario residents for the products of Ontario industries. 

It consists of 16 rows and 3 columns where the columns 

represent the final demand categories Consumption, Invest- 

ment, and Government Expenditure. An entry in y°° shows the 

outputs of the industry in Ontario of that row which are 

used for final demand in Ontario by the category of that 
Oc 

column, | Similarly; 7y has 16 rows and 3 columns showing 

the flows of output from each Ontario industry into each 
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category of final demand in the rest of Canada. And, oe 

is a single column with 16 elements showing the flows of 

output from each Ontario industry used as exports. The 

boxes Views v oe and ee are defined in analogous ways. 

They show the flows of output from each industry in the 

rest of Canada that are used as final demand in Ontario 
(yoo 

(Ect 

), final demand in the rest of Canada anes and exports 

)is 

It is worth noting that if we summed up the elements 

in any one of the first 32 columns we would obtain the 

Value Of total inputs going, into. that industry, from.all 

sources. And, if we summed the elements in each of the 

first 32 rows we would obtain the total output produced by 

that industry. Each of the row totals would equal the 

corresponding column total (total value of inputs in each 

industry must equal total value of outputs). Furthermore, 

if we were to divide each item in a column by the 

corresponding column total, we would obtain an "input-output 

coefficient" showing the value of that input used in that 

industry per dollar of output. For each industry, the sum 

of the input-output coefficients of inputs (intermediate, 

primary, and imported) would be unity. 

We have left out of the above input-output table 

the bottom right-hand corner - that is, the use of primary 

inputs and imports as final demand. For example, government 

expenditures on labour (civil servants) is left out of the 

tables. These were omitted both because we did not 

have the data to construct them, but also because we did 

not require them for our analysis of fiscal policy effects. 

The inter-regional input-output table described above 

was constructed using data from three sources - the input- 

Output tables for Canada (Dominion Bureau of Statistics, 

1969), the input-output tables for,.Ontario (Frank, Batrik 

and Haronitis, 1970), and data on inter-regional flows 

obtained. from Appleton..(1973).. .Since the Ontario, input-output 
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tables were for the year 1965, while those for Canada were for 

1966, we have simply augmented the flows in the Ontario tables 

by the real rate of growth in 1966 (6.90%) to make them 

comparable. This procedure affects the size of the flows 

but not the input-output coefficients. The following 

subsections explain in detail the ways in which the data were 

manipulated) to fill the boxes of Figure l.. These: manipular 

tions are defined in algebraic terms in the Technical Appendix 

to this Chapter. 

a. Import Coefficients 

The published Ontario and Canadian tables show flows 

of intermediate inputs inclusive of imports from outside 

the respective jurisdictions. Furthermore, exports from 

Ontario do not distinguish between exports to the rest of 

Canada and those to foreign countries. In order to combine 

the two tables into an inter-regional table we need flow 

data which separates imports into each region from domestic 

_production and separates imports according to whether they 

come from foreign sources or from the other region. Such 

data on flows among regions and with foreign countries 

from each region are not readily available and we have had 

to improvise with data on inter-regional flows obtained 

from Appleton (1973). 

The basic assumption we made regarding inter-regional 

and international flows is the following: for each region, 

the proportion of the regional product that is obtained from 

the other region is the same regardless of the use to which 

it is put (e.g., whether it is used as an intermediate 

input in an “industry or for final “demand, etc.) ; 

similarly, the proportion of the use of a product that is 

obtained from foreign sources is the same regardless of the 

use (to: which it as° put." Thus, for each industry “ne eaen 

region, there is an "import coefficient" showing the 

proportion” of “‘thevuse of that. industry ”s product that as 

obtained from the other region (e.g., import coefficients 



for the use of ‘Ontario industry outputs in the rest of 

Canada). Also, there is an import coefficient showing 

the proportion of the use which comes from foreign sources. 

For each industry in each region the sum of the two import 

coefficients plus the proportion of that region's use of 

the product provided by domestic production adds to unity. 

In our analysis, we shall assume that all these import 

coefficients are constant. The set of import coefficients 

that we require for constructing our tables are as follows: 

from foreign sources into all of Canada, from foreign 

sources into Ontario, from the rest of Canada into Ontario 

and from Ontario to the rest of Canada. We also need the 

proportion of Ontario inputs from Ontario sources, but 

these are easily obtained by the requirement that the sum 

of the coefficients from all sources into Ontario be unity. 

Each of these sets consistsof 16 coefficients, one for 

each industry. The method of deriving each one is 

explained below. The coefficients obtained are shown in 

Table 3 in Data Appendix B. 

(i) Import Coefficients from Foreign Sources into 

Canada. 

The import coefficients for each industry in Canada 

as a whole are calculated by taking the total imports from 

foreign sources and dividing by total industry output (or 

input) assobtained from the? Canadian input-output. tables. 

This import coefficient gives for each industry the 

proportions of the use of that industry's product which 

has been obtained from foreign sources. 

(ii) Import Coefficients from Foreign Sources 

inNcCO.ONntAar Lo. 

The Agricultural Economics Research Council publication, 

Appletom 6973), ists import. coefficients into each of 

four regions in Canada (Atlantic, Quebec, Ontario, and 

West) from the other regions and from foreign sources 
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on a 25 industry basis. These are aggregated to our 16 

industries by taking weighted averages of the 25 industry 

classification import coefficients, the weights being the 

proportions of industry outputs of the 25 industry classifi- 

Cation invthe 16° industry classification. The import.coertia— 

cients from foreign sources into Ontario come directly 

from this aggregation. 

(iii) Import Coefficients from the Rest of Canada 

LNeEOLVONtALTIO. 

The import coefficients for Quebec, Atlantic, and West 

into Ontario on a 16 industry basis may simply be added for 

each industry to give an import coefficient for the rest of 

Canada into Ontario. Note that the coefficient of Ontario 

use met by Ontario production for each industry is found by 

subtracting the sum of the coefficients found in (ii) and 

(Liry “£rOm ancy - 

(iv) Import Coefficients from Ontario into the Rest 

of Canada. 

These coefficients are not so readily available since the 

Agricultural Economics Research Council data give import 

coefficients from Ontario into each of the other three 

regions separately and they are not comparable with one 

another. Since no data were available on the relative 

magnitudes of flows from Ontario to the other three regions, 

we have arbitrarily taken a simple average of the coefficients 

of flows to these regions to obtain the import coefficients 

from Ontario to the rest of Canada. 

Armed with these import coefficients, we may combine 

the Ontario and Canadian input-output tables into an inter- 

regional table. 
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D Inter-industry Flows 

We need to remove from the published Ontario input- 

output tables imports from foreign sources and imports from 

the rest of Canada. From the published Canadian tables we 

need to remove imports from foreign sources and segregate 

flows into the rest of Canada according to whether they come 

Pron the rest Of Canada“or Ontario.” Doing these things 

involves a series of straightforward manipulations using 

the above calculated import coefficients and the two input- 

pucpubL cap les:..: "Farst off all, both tables must be aggregated 

to the same 16 industry basis. The listing of these industries 

is shown in the Data Appendix. The following list summarizes 

the steps taken in constructing the table of inter-regional 

flows of products. 

(i) Foreign source imports were removed from Ontario 

inter-industry flows to give flows from all of Canada into 

Ontario by industry. This was accomplished by multiplying the 

elements in each row of the Ontario input-output flows by one 

minus the import coefficients from foreign sources into 

Ontario industries for each row. 

(ii) In a similar way imports from foreign sources were 

removed from Canadian inter-industry flows to give flows from 

Canadian industries into Canadian industries. The elements 

of each row of the Canadian inter-industry flows were 

multiplied by one minus the import coefficient from 

foreign sources into the Canadian industries for each row. 

(iii) The inter-industry flows from all of Canada into 

the rest of Canada were obtained by subtracting each element 

of the table obtained in (i) above from thé corresponding 

element in (ii), i.e.,(the Ontario table exclusive of 

imports into Ontario is subtracted from the Canadian table 

exclusive of imports into Canada). 



(iv) The inter-industry flows from Ontario industries 

into the rest of Canada industries were obtained from the 

flows obtained in (i211). That 1S, in table of flows’ from 

all of Canada into the rest of Canada, the elements of each 

row were multiplied by the import coefficient from Ontario 

into the rest of Canada industries for the industry of that 

row. The resultant table is x°° in Figure l. 

(v) The inter-industry flows from industries in 

the rest of Canada into industries in the rest of Canada 

were obtained by subtracting each element of x°° from (iv) 

from each element in the table given by (iii) showing inputs 

from all of Canada into the rest of Canada. This gives 

x ain Figure l. 

(vi) Inter-industry flows from the rest of Canada 

into Ontario were obtained by applying the import 

coefficients from each industry in the rest of Canada into 

Ontario industries to the elements of each row in the 

published Ontario tables. This gives box xin Figure l. 

(vii) Lastly, inter-industry flows from Ontario 

industries into Ontario industries were obtained by 

applying the coefficients of Ontario use met by Ontario 

production to each element of the rows in the published 

Ontario tables. This gives box aie Figure 1. 

c. Final Demands and Exports 

fe) co ; 
Boxes Y a Lenny Wasi ve eae and Eo are obtained 

by analogous procedures to that of subsection b. The 

appropriate import coefficients are applied to final demands 

in the Ontario and Canadian tables. The sequence of 

calculations is as follows. 

Ci) The coefficients showing the proportion of 

Ontario use coming from Ontario are multiplied by each 

row of final demands in the published Ontario tables to give 
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Ontario final demands purchased from Ontario industries. 

This is box ¥°° in Figure 1 and includes consumption, 

investment, and government expenditures. 

1) The import coefficients from the rest of Canada 

into Ontario are applied to each row of the final demands in 

the Ontario input-output tables to give vous the final demands 

by Ontario from industries in the rest of Canada. 

(iii) Final demands by all of Canada from Canadian 

industries is obtained by multiplying each row of final 

demands in the Canadian input-output tables by one minus the 

import coefficient from foreign sources into Canada. Adding 

each element in (i) and (ii) (iow + yoo) and subtracting 

from the corresponding element in the final demands by all 

of Canada from Canadian industries gives the final demands 

by all of Canada purchased from industries in the rest of 

Canada. Finally, multiplying each row of these final demands 

by the Amportscoefiicients from Ontario into ther rest) of Canada 

gives final demands by the rest of Canada purchased from 

Ontario industries. This is box y°° in Figure d. 

(iv) To obtain final demands by the rest of Canada 

from industries in the rest of Canada we subtract the 

elements of final demands by the rest of Canada from 

Ontario from the corresponding final demands by the rest 

of Canada from Canadian industries. The result is Y°° in 

Figure l. 

(v) "Exports" from Ontario to the rest of Canada by 

industry are found by summing each row in yee (consumption, 

investment, and government expenditures by the rest of Canada 

from Ontario industries). Total”exports from-Ontario” to 

foreign countries are total exports from Ontario in the 

input-output tables less exports to the rest of Canada. This 

gives oe 
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wa) Finally, exports from the rest of Canada to 

foreign countries are total exports from Canada (as given in 

the input-output tables) less Ontario exports to foreign 

countries by industry. This yields ae in Figure l. 

ay. ‘Primary Inpucs 

Primary inputs are classified according to the following 

three categories - wages and salaries, surplus, and other 

value added. Surplus includes all returns to capital gross 

of both depreciation and corporate tax payments. Other 

value added includes indirect taxes (primarily property taxes, 

but excluding commodity taxes), non-competing imports, 

balance of payments adjustment, government services and 

subsidies. For a discussion of these items the reader is 

referred to Dominion Bureau of Statistics (1969). These 

vectors of primary inputs for all of Canada are readily 

available from the input-output tables (after aggregating 

the items in other value added). However, for Ontario, 

the published input-output tables aggregate surplus with 

other value added and show only two primary inputs - wages 

and salaries, and other value added. Since we could not 

obtain data directly ‘on ‘the magnitudes of surplus; an the 

Ontario’ tables; we have assumed ‘that "the ratio“oft surplus 

to wages and salaries for each industry in Ontario is the 

same as that for Canada as a whole. This ratio, obtained 

from the Canadian tables, was used to disaggregate the 

Ontario primary inputs into the above three categories. 

These appear as ve tn Figure: 1. 

The primary inputs of the rest of Canada industries 

are obtained simply by subtracting the primary inputs for 

Ontario by industry from those for all of Canada. The 

result is v° in Figure l. 
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e. Imports for Intermediate Use 

In addition to intermediate inputs from Canadian 

industries and primary inputs, domestic output in both 

Ontario and the rest of Canada is produced using some 

intermediate inputs imported from foreign sources. These 

are obtained as residuals from the above calculations as 

follows. Total outputs of Ontario industries are obtained 

by summing the elements of each of the first 16 rows in 

Pigureyiat Gimilarly,9 the Lotalloutputs: in the. rest of 

Canada industries are the sums of the second 16 rows. 

Since total outputs of each industry must equal total inputs, 

row totals must equal column totals for the 16 industries in 

both Ontario and the rest of Canada. The flow of foreign 

imports into Ontario is found by subtracting from each total 

industry output (row total) the sum of intermediate inputs 

from Ontariocand) the! rest of Canada and) primary inputs./< This 

gives Mie’ The same procedure is applied to the 16 industries 

in the rest of Canada to give imports into the rest of Canada 

industries from foreign sources Cea 

This completes the construction of input-output flows. 

For purposes of the analysis to follow the first 32 columns 

of the flow input-output tables can be converted to input- 

output coefficients by dividing each element by the cor- 

responding column total. 

a Difficulties in Constructing the Table 

The main difficulties encountered in constructing the 

above tables of flows and coefficients are not conceptual 

but empirical. The data available for segregating the 

various flows are crude and not entirely reliable. This is 

especially true of the data on imports into the two regions 

from the other region and the rest of the world. Detailed 

data on inter-provincial flows are nct available nor are 

detailed data on the destination of imports from foreign 

sources to domestic industries. We are therefore forced 
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to make the assumption that regardless of the use to which 

an industry's output is put, the proportion that comes 

from imports from various sources is the same. This 

assumption, strong as it may appear, is also used in the 

Canadian input-output tables to remove imports from inter- 

industry flows and final demands. 

Even with this simplifying assumption, data are not 

readily available for-calculating import coefficients. We 

do not know the flow of aggregate imports by industry into 

each region from each outside source. We have therefore 

had to rely on import coefficients computed by the 

Agricultural Economics Research Council which were computed 

for a different aggregation of industries and for a four- 

region input-output model. 

Another minor data problem arises in disaggregating 

the primary inputs in the Ontario table into wages, surplus, 

and other valued added. Since the latter two are not dis- 

aggregated in the published tables, we have had to rely 

on the crude assumption that they bear the same proportions 

to one another in the Ontario table as in the Canadian 

table by industry. 

Finally, we have had to work at a fairly high level of 

aggregation in constructing the inter-regional input-output 

tables, once again due to data limitation. In principle, the 

greater the disaggregation of industries, the more reliable 

would our later results be. 

The flow table itself gives only a snapshot of the 

economy for a given year (1966). The problems in construct- 

ing that snapshot are really data limitations. Where the 

stronger restrictions are going to arise is later in Chapter 

3 when the input-output tables are used to analyse changes 

in taxes and government expenditures. Further we are going 

to ask what the economy would look like if a change were 



to occur and it will be necessary to make assumptions 

about the nature of technology and final demands. 

4. Results 

The import coefficients calculated for each region, 

the inter-regional input-output flows table, and the input- 

output coefficients are all presented in tabular form in the 

Data Appendix. We restrict ourselves here to a brief overview 

of the data obtained. 

The pattern of import coefficients into Ontario and the 

proportion of Ontario use met from Ontario production 

conforms to what we would expect a priori. Ontario relies 

on domestic production entirely for Construction, and 

almost entirely for Transportation, Storage and Trade, 

Utilities, and Communication and Services. These sectors 

constitute what might be termed the non-traded sectors. 

On the other extreme, Ontario relies almost entirely on the 

rest of Canada for Mineral Fuels (i.e., oil and gas from 

Alberta). Other than Textiles, which are almost 60% imported, 

Ontario provides over 60% of the supplies of the remaining 

industries (primary industries and manufacturing). The 

industry receiving the largest proportion from foreign 

sources is Transportation and Electrical Equipment, largely 

due to motor vehicles imported under the Auto Pact. 

The pattern of imports into the rest of Canada from 

Ontario are also fairly predictable. Over 45% of Transport 

and Electrical Equipment comes from Ontario as does 25% of 

Metals and 24% of Textiles. None of the "non-traded" sector 

outputs come from Ontario nor does any of the Mineral Fuels. 

The other category given shows imports from foreign 

sources into all of Canada. lt indicates that 30% of Transport 

and Electrical Equipment is imported and 22% of both Metals 

and Other Manufacturing. 



These patterns are, of course, reflected in the flows 

and coefficients themselves. The flows from the rest of 

Canada into Ontario and Ontario into the rest of Canada are 

quite light compared with the flows within the regions 

themselves except for the ones mentioned above. The flows 

tables also give us an indication of the relative magnitudes 

of different industries. In, the rest of Canada, Transportation, 

Storage and Trade and Communications and Services are 

considerably larger than any other industry with Construction 

the next largest. Utilities and Mineral Fuels are the 

smallest. In Ontario, the pattern is similar except that 

Metals and Transport and Electrical Equipment are larger 

than Transportation, Trade and Storage. In addition, Mines 

and Wood and Furniture are fairly small. In addition, in 

final demands, notice that government expenditures tend to be 

concentrated in processed manufacturing sectors, non-traded 

sectors, and Agriculture, Forestry, Fishing and Trapping. 

Finally, the input-output coefficients give us some 

useful information on the relative magnitudes of wage and 

salary payments and surplus payments. Both Construction and 

Transportation, and Storage and Trade rely relatively heavily 

on Wages and Salaries as inputs, with Wood and Furniture, 

Other Manufacturing, and Communications and Services being 

slightly less. We may consider these sectors to be relatively 

labour-intensive. On the other hand, the primary industries 

and Food, Feed and Beverages make proportionately low payments 

to Wages and Salaries and are much less labour-intensive. 

a Evaluation of Results 

As unreliable as the data might seem to be in principle, 

they do conform broadly with what we might expect a priori 

about the relations between Ontario, the rest of Canada and 

foreign countries. Furthermore, it is consistent with the 

underlying Ontario and Canadian tables from which they were 

constructed. Obviously, in using them we cannot rely on the 
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results for more than "order-of-magnitude" estimates of the 

erfects of fiscal policy. 

To the extent that it is useful to have an inter-regional 

input-output table at all, it would be desirable to have 

more reliable data on inter-provincial flows of products 

by industry not only by source of import but also by 

destination (to industry or final demand use). Ata 

somewhat lower level of priority it would also be useful 

to disaggregate the rest of Canada into regions and work with 

a full-fledged multi-regional input-output table. 

The application of this data to the study of the 

effects of Ontario fiscal policy measures will involve 

making stronger assumptions of a more analytical nature. 

In interpreting the results of that analysis, the reader 

should bear in mind the approximate nature of the data being 

used. 
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Chapter 4 

Ontario Government Expenditures by Industry 
A. A. Kubursi 

a Tess Introduction 

The input-output method treats consumption, investment 

and government expenditures as vectors rather than individual 

numbers. Thus the multipliers developed using this method 

ultimately reveal the overall effect of changes in 

consumption, investment and government expenditures on 

industries. But governments do not decide on their 

industrial purchases until they have decided on the programs 

they intend to pursue and the departments (ministries) 

responsible for implementing these programs. In this 

regard government expenditures are no longer a vector but 

a matrix. Corresponding to each program there is a detailed 

vector of purchases from industries, each one is unique 

and substantially different from the rest of the vectors. 

oe The Analytical Approach 

Government programs involve generating a product ora 

service whose production requires a combination of inputs. 

Our approach assumes that the government programs correspond 

to the production activities of the economy where inputs 

are used in fixed proportions to the output produced and are 

invariant to the level of production. Labour is considered 

to be the only primary input and a strict distinction 

between labour and other inputs is maintained throughout the 

construction of the government expenditure matrix. 

The budget process in Ontario involves allocating 

spending authority to various departments (ministries). 

These departments often correspond in a strict manner to 

a unique program, however, there are several exceptions to 

this correspondence. The first expenditure matrix was 

constructed for departments -- twenty-three of them. 
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Following that, we generated a convertor matrix that maps 

departments into programs. The analytical details of the 

matrix are presented in Table 1. Different offices of the 

same department perform different functions. Thus, ex- 

penditures of these offices as detailed in Ontario Government 

Public Accounts were assigned SICs (Standard Industrial 

Classifications) and credited to the primary program they 

fall under. The expenditures are classified as salaries 

Or as purchases from companies. Only expenditures exceeding 

$5,000 are reported. The various companies were allotted 

SIC numbers according to the main activity of the company 

or where known according to the service performed for the 

government. 

3. Difficulties with the Approach 

Several difficulties were encountered in constructing 

the government expenditure matrices. For one, the data | 

available in the Public Accounts is rather vague. Contracts 

awarded to companies are not detailed, the nature of the 

service covered is not known. Besides the data cover 

fiscal years and not calendar years which happen to be the 

basis of the input-output tables. Furthermore, the 

assignment of the various offices in the different departments 

to particular functions suffers from several arbitrary 

judgments, especially when one office serves more than one 

function. We have resorted to the practice of assigning 

all tts*expendi tures’ to each function it performs, 

Therefore, adding all the programs together will exceed the 

actual budget. Thus, our procedure applies only to individual 

programs treated separately. 

The treatment of government programs as if they 

represent productive activities is itself questionable 

especially when the outputs of these programs are unrecog- 

nizeable or are difficult to measure. Furthermore, treating 

the purchases from industries ascribed to each program as if 

they are fixed proportions in just the same way industrial 
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purchases of any other industry are treated is rather a strong 

assumption that requires further consideration. 

AR. The Results 

The expenditure coefficients by level of government 

and by program are presented in Tabular form in the Data 

Appendix. 

The results indicate a wide variation in the industrial 

composition of government expenditures. Local government 

in Ontario, “Lor ;instance; spends -17¢ per:-one dollarcot 

expenditure on industrial outputs, whereas the Federal 

government spends 33¢ and Ontario government spends 34¢, 

respectively. 

Each program appears to possess a unigue set of industrial 

purchases that are not duplicated by other programs. The 

Transportation and Communication program involves purchases 

from the expected type of industries, whereas expenditures 

on Health involve another set of industries. 

The relative shares of wages and salaries of total 

program expenditures vary from program to program. The 

relative share of wages and salaries of Transportation and 

Communication is the lowest at 26¢ and highest for Public 

Protection and Safety at 78¢. 

Finally, associated with most programs is a small set of 

industries that account for the largest component of industrial 

purchases. For instance, construction, maintenance and repairs 

accounts for 28¢ of one dollar expenditure on Transportation 

and Communication. The same industry accounts for 37¢ for 

General Government. 
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5% Evaluation of the Results 

The importance of classifying government expenditure 

according to the decision-making unit and tracing it to 

industrial sectors cannot be overstated. The procedures 

followed here include a number of contestable propositions 

and the data itself cannot be classified as totally reliable. 

However, the results seem to conform generally to what might 

be expected of them on a priori grounds. For instance, 

most programs involve substantial payments to wages and 

salaries but these payments form different proportions 

of each dollar expenditure. This fact is clearly observed 

in our results. Furthermore, certain industries are more 

important than others in supplying the required inputs to 

government. This fact is equally revealed. 

To the extent that it is desirable to express government 

expenditures as a matrix, it would be useful to assign these 

expenditures SIC numbers and the designation of the purpose 

of expenditure. There is at present a move to improve the 

classification of government expenditures by TEIGA through 

what is known as the Diamond Coded System. This system 

represents an unequivocal improvement over the old system, 

but it falls short of providing the type of information we 

are requesting. 
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Chapter 5 

Ontario Regional Wages and Value Added by Industry 
A. A. Kubursi 

1 ae Introduction 

The model in this study is developed in an input-output 

framework. The general approach is to assume a unit increase 

in a government expenditure program (say Health). This 

unit is allocated to industrial purchases and direct primary 

input use. Then a conventional input-output calculation is 

performed to determine the effects on provincial output levels 

using the Ontario Input-Output Table. The amount of income 

generated in each region is determined from data on Mining 

and Manufacturing and on Non-Mining and Manufacturing total 

value added and wage value added. The dichotomization of 

Mining-Manufacturing and the rest of the sectors is necessary 

inevrew Of the relatively.high reliability of ,the,data,on 

Mining-Manufacturing compared with the poor quality of data 

for the other sectors, which necessitates a more cautious 

interpretation of Non-Mining and Manufacturing results. 

Php The Analytical Approach 

The total value added and wage value added by region 

and sector in Ontario for the base year 1965 were obtained 

from a number of unpublished sources. Information for the 

Manufacturing and Mining industries was provided by the 

Regional Statistical Branch, Statistics Canada. They 

pertain primarily to what is known as Census Value Added. 

The latter concept differs from national accounting value 

added in several respects. Most important of which is the 

fact that Census Value Added (CVA) includes items excluded in 

national accounting value added such as advertising and 

other related expenses. To the extent that these items 

are important, the CVA will deviate significantly from the 

national accounting counterpart which is adopted in the 

input-output system. 
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For industries outside the Manufacturing-Mining group, 

estimates were obtained from a large number of sources. The 

data are admittedly of poor quality and rest on several 

crucial assumptions. 

In the case of Agriculture, it was necessary to assume 

that value added by region was proportional to the value 

of agricultural products"sold’ in the ’case of Forestry, 

it was assumed that the value of yield per acre of non-farm 

privately-owned land was the same as value of yield per acre 

of census-farm woodlots. Fishing value added was allocated 

according to the value of commercial harvest from the 

public waters of Ontario. Value added in Construction, 

Maintenance and Repair was allocated in a proportion to the value 

of residential and non-residential construction in 1965. 

Wherever possible, the author followed the judgement of 

experienced personnel in the industry concerned. Because 

of the considerable detail within broad industrial clas- 

sifications, it was occasionally Necessary "to faliwback-on 

proxy variables such as population or personal income. 

When such proxy variables were employed, the outcome was 

rather insensitive to the variable chosen. Because the 

quality of the data for industries outside of Manufacturing 

is not as good as those in the Manufacturing group, results 

for these two groups have been obtained separately throughout 

the, study- 

References employed in calculating regional shares 

estimates for industries outside the Manufacturing group 

are listed below. 

oe Difficulties with the Analytical Approach 

The use of Census Value Added as a proxy for national 

accounting value added may be inappropriate in view of the 

fact that the former overstates the Latter, " Thre a6 

particularly true for establishments located in central 
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SECTOR 

INDUSTRY 1: 

AGRICULTURE, , 

FORESTRY AND 

FISHING 

INDUSTRY 45: 

CONSTRUCTION, 

MAINTENANCE AND 

REPAIR 

INDUSTRY 46: 

TRANSPORTATION, 

STORAGE AND TRADE 

INDUSTRY 47: 

UTILITIES 

INDUSTRY 48: 

COMMUNICATIONS 

AND OTHER SERVICES 

INFORMATION SOURCES 

Di Boo. ol 906. Censusrof Agriculture (Ontario); 

96-607, Table 23. 

Acreage figures from: Ontario Department of Lands 
and Forests, Report of the Forestry Study Unit, 

19GP A HOST I A 

Ontario Department of Lands and Forests, 
Stateetican Rererence 1119674) LOG! 

Ontario Department of Lands and Forests, Fish and 
Wildlife Branch, Commercial Fish Harvest by 

Economic Region from the Public Waters of Ontario, 

1964-1969: Quantities of Fish Landed (Pounds) 

and Total Value to the Fisherman (Dollars) 

DiB.o., Building Permits, 1969, 64-203. Table. 6, 

Ontario Department of Treasury and Economics, 

Economic Analysis Branch, Provincial and 

Regional Accounts Section, Personal Income, 1965, 

by Economic Region. 

D.B.S., 1966 Census, 92-601, Volume I (1-1), 
Tapieucs 

D.Beo., 966 Census, Retail Trade. 
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regions. Thus, the regional pattern of CVA is usually 

different from that of value added. Since our study is 

concerned with the regional pattern of income and it uses 

CVA, the pattern that emerges is undoubtedly different from 

that that would have emerged had value added figures been used. 

The various assumptions used to allocate value added of 

the Non-Mining and Manufacturing industries are subject to 

several reservations. -Resort to these was made in view 

of the total absence of any direct and exact method. In 

most of our calculation we were careful to segregate the 

income arising in Mining-Manufacturing and that arising in 

the other group of industries. The former is based on 

firmer grounds than the latter and is, therefore, more 

reliable. 

A The Results 

The data generated reflect substantial variation in the 

regional pattern of industrial value added distribution. It 

is.thisevatpation. that accounts aor the ultimate nature 

of income disparities among regions in Ontario. The regional 

pattern that emerged appears consistent with the locational 

pattern of industries <in.Ontario....The Northern regions 

reflect an industrial base with resource orientation, Georgian 

Bay tourism and furniture and fixture, whereas central Ontario 

reflects a diversified industrial base with a noticeable 

concentration of heavy industries. 

5. Evaluation of the Results 

Given the admittedly poor data base used to regionalize 

value added in the Non-Mining and Manufacturing industries, 

the results should be analysed with extra care and caution. 

The use of CVA biases income distribution in favour of the 

central regions and this source of bias is not small depend- 

ing on how large are head-office expenses and other expenses 

not attributed directly to establisnmerts. 
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The fact that information on value added and wages 

by non-manufacturing sectors is scanty calls for additional 

attention from the statistical organizations of the province 

and in Ottawa to rectify this deficiency. Its availability 

facilitates the task of analyzing income disparities among 

regions and the expected incomes from industrial expansions. 
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Chapter 6 

Differential Income and Employment Multipliers of 
Ontario Government Expenditures 
A. A. Kubursi 

ge Introduction 

In the theory of fiscal policy, it is sometimes conven- 

ient to represent the government as choosing between taxes 

and expenditures as policy instruments for controlling the 

level of aggregate demand. In practice, of course, both 

approaches must be considered over simplifications: there is 

a wide variety of possible avenues for tax changes and 

there are numerous alternative ways in which the government 

can spend. 

Recently there has been a dramatic shift in the 

attention given to the expenditure side of the budget by 

public finance scholars. Much of this attention has been 

directed to an examination of government expenditure decisions. 

PPBS has provided a framework for this examination and 

techniques such as cost-benefit and cost-effectiveness 

analysis have been developed to compare various government 

programs. Cost-benefit studies are usually conducted within 

a partial equilibrium framework, however, and do not trace 

the £ull economic impact of .specific programs; ,In,particular, 

they do not indicate the relative impact of the various 

programs on total income level and employment. 

Macroeconomic studies, on the eis hand, have been 

concerned with the impact of an aggregate variable of 

government expenditures on employment and level of income. 

Only recently, however, has attention been paid to the effects 

of changes in the composition of these expenditures (Peacock 

and Stewart, 1958; Roskamp, 1969), with government treated 

as an ultimate buyer whose purchases are traced to particular 

industries through an input-output model. However, these 
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studies have tended to neglect the fact that variations 

in government expenditures entail changes in industrial 

purchases as a consequence of changes in government programs 

or functions (Strout, 1958; qualified as a unique exception). 

This neglect seems clearly undesirable, for government 

purchases from industries normally depend on the magnitude 

and nature of different programs. Consequently, the impact 

of changes in the industrial composition of government 

expenditures should be analyzed in terms of changes in the 

composition of those programs. 

In the following application of input-output, it is our 

purpose to examine an important policy area which is neglected 

in both cost-benefit studies and macroeconomic studies, 

namely the aggregate impact of various government programs 

on the level of income and employment. 

7A The Analytical Approach 

Multiplier analysis is generally associated with 

Keynesian models of income determination. The income 

multiplier in Keynesian macroeconomics is the overall total 

of direct and indirect income effects of a dollar increase 

in final demand. This summing of direct and indirect income 

effect is quite similar to the summing of direct and indirect 

output effects in input-output analysis. In fact, as we 

demonstrate in the Mathematical Appendix, it is also 

possible to use the input-output method to evaluate the 

income effect due to a unit change in final demand. Further- 

more, there is a certain advantage in using the input-output 

method. By the very nature of macroeconomics, its income- 

multiplier analysis is conducted at the most general level. 

It does not ask who will produce the extra output when 

final demand is increased, or in which sector of the economy 

will this extra output be used. The locational pattern is 

totally absent and the monitoring or decision-making units 

are often concealed. Governments and businesses would like 
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to know precisely what kind of goods and services people 

want more if they are to draw proper production plans. 

These shortcomings of aggregate analysis can be overcome 

if input-output analysis is used instead. For input-output 

analysis focuses on individual sectors, not on the national 

totals. 

For analytical and computational purposes, the model 

distinguishes between the income generated by direct and 

indirect output effects, and the additional income induced 

by the spending of increased income. The former type of 

income generation arises out of the production process, 

whereas the latter depends on propensities to consume and 

other leakages svch as imports and taxes. 

The distinction between direct and indirect income 

effects, and direct, indirect and induced income effects 

may be illustrated by considering the events which take 

place when demand increases for the output of a given 

industry. As the output of this industry expands, income 

accrues to households (value added) in the regions where 

the industry is located, giving rise to what is referred to 

here as the direct income effects of that industry. But 

the output of one industry cannot be expanded without 

drawing on the output of other industries and, when the 

output of these industries is expanded to fill new orders, 

income is again generated in one or more regions. These 

are called indirect income effects. The process is further 

complicated, moreover, by the fact that, as income expands 

aS a consequence of the direct and indirect effects, 

households will increase their purchases of goods and 

services, thereby giving rise to still further production 

and income. These latter effects are referred to as the 

induced income effects. 

The approach utilized here distinguishes two types 

ofemultipliers:s The ordinary and: often usedconcept; 

which has already been mentioned, and which includes total 
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income effects (direct, indirect and induced) in the 

numerator and a dollar increase in final demand in the 

denominator. Another multiplier concept is also used. 

This includes the same elements in the numerator as the 

ordinary concept, but replaces the denominator. Instead 

the coefficient of the direct portion of expenditures 

allocated to wages is inserted. This component is called 

the initial income payment. This concept of multiplier is 

not new and has been used by (Moore, 1955). What this 

multiplier represents is essentially the spread between 

total income effects and initial income effects and, there- 

fore tends to reflect more clearly the interdependencies 

of the economy than the ordinary multiplier concept. 

However, it suffers from the fact that it does not conform 

to what is generally considered to be a multiplier (l-e., 

response of an endogenous variable to a unit change in 

an exogenous variable). 

In addition to the general assumptions made about the 

input-output analysis and multiplier analysis, our approach 

depends on another crucial assumption. This pertains to 

assuming that the industrial purchases' coefficients as- 

sociated with the different programs are constant and 

invariant over the sample period. 

Finally, the approach assumes that consumption of 

each commodity is linearly dependent on income. Alternatively 

this assumes that each individual possesses a Cobb-Douglas 

utility function identical to every other individual. 

Under such an assumption, relative expenditures on each 

good would be independent of price changes. 

ois Difficulties with the Analytical Approach 

There are a number of caveats that apply to this 

sort of approach. First, the many limitations generally 

associated with input-output analysis mentioned earlier 

apply equally to this particular application. Furthermore, 
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the peculiar difficulties associated with the construction 

of the Ontario input-output tables lend further elements 

of difficulties. Moreover, the additional assumptions 

needed to operationalize the functional breakdown of 

expenditures add new dimensions of error. The assumption 

that individual utilities are identical and of the Cobb- 

Douglas type restrict the usefulness of the approach in 

dealing with price effects. The static nature of the approach 

should also be mentioned as a limiting factor. 

Finally, the Moore concept of the multiplier may be 

Suspect given its deviation from the general concept. 

4. The Results 

The differential economic impact of these programs 

was assessed using data for the year 1965. The income 

and employment effects of a dollar increase in provincial 

government expenditures classified by program are analyzed 

and discussed. The results are displayed in Tables 1 

AlAs eae 

Interestingly, there exists wide variation in the 

income effects and multipliers associated with the 

different programs. When the macroeconomic effects of 

consumption are considered, the magnitudes of the variations 

around the mean tend to decrease. This suggests that 

discriminating expenditure program policies might be 

employed to increase the income levels of the province, 

although this conclusion depends upon the specific nature 

of government's tax policies. 

The highest initial income and the highest direct plus 

indirect income (direct income includes initial income too) 

are associated with Public Safety and Protection Program. 

However, when the induced effects are included, Home and 

Community Program appears to replace Public Safety and Protec- 

tion as the highest income producing program in Ontario. 
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These effects represent the ordinary multipliers since the 

denominator is simply one. They differ, as is demonstrated 

in Table 1, from the multipliers constructed 4 la Moore. 

The new multipliers reveal that Transportation and 

Communication program has the highest multiplier effect 

when induced effects are included or excluded. 

The manner in which the direct, indirect, and induced 

effects, are. utilizedwhere; iswsignificant. It is) not. the 

magnitude of these income effects that is important, but 

the spread between these effects and the initial incomes 

that counts. Thus, whereas the total direct plus indirect 

effects are largest for the Public Safety and Protection 

program and the total direct, indirect plus induced effects 

are largest for the Home and Community program, the 

highest multiplier effects are generated by the Transportation 

and Coimjunication program. 

The point here may be illustrated in a slightly 

different way. Suppose that it is desired to generate as 

large an increase in income as possible at the least initial 

Primary income cost. According to Table 1, ‘the Transpor- 

tation and Communication program is the expenditure program 

to implement: for a cost of $2,644 in initial Income, *1t 1s 

possible to generate $8,767 of direct, indirect and induced 

income. 

The total income generated by a ten thousand dollars 

expenditure on any given program is less than ten thousand 

dollars except for the Home and Community program. It is 

important to realize that there are several leakages involved 

when the government increases its expenditures. There are 

import leakages, tax leakages, and a large initial income 

component associated with any given expenditure program. 

Larger tax and import leakages will result in lower poten- 

tial income generation. Furthermore, the higher the 

initial income coefficient per unit of expenditure on 

any given program, the lower is the direct, indirect and 

ie) 



induced income generation potential of that program. These 

general propositions seem to be validated by the results 

Of Tables 

The wage income effects and multipliers generated by 

each program in the province as a whole are presented in 

Table 2 which is organized along the same lines as Table 

1. Initial wages are reported separately rather than added 

to the direct income component. The multipliers are computed 

in the same manner as those computed in Table 1. The 

multipliers are effectively lower than those for total 

income and are also more clustered. Once again expenditures 

on Education and Health programs generate lower than average 

multipliers. One likely explanation lies in the high initial 

wage associated with these programs, leaving a limited 

income generation potential through industrial purchases. 

56 Evaluation of the Results 

Organizing expenditures programs by industry represents 

an improvement over the prevailing literature on this subject 

which emphasizes the importance of the industrial composition 

of government purchases, but leaves the impression that these 

industrial purchases are the direct subject of government 

choice. Program choice appears to be the main strategic 

variable whereby government can affect the various economic 

variables of the system inasmuch as these programs entail 

different industrial purchases and, therefore, differences 

in income and employment effects. The analysis has been 

limited to the comparative statics of the system, but it 

can easily be extended to include dynamic aspects of the 

economy in response to a change in the program composition 

of government expenditures. 

The results seem to be consistent with a priori economic 

reasoning in that induced effects are substantial and they 

tend to reduce the variance of income generation of different 
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programs inasmuch as the consumption relation to income 

is stable. Furthermore, given the novelty of the multiplier 

concept used here and the doubts raised about it, it 

nonetheless answers specific questions and is a multiple 

of its denominator as one would expect a multiplier to be. 

This, however, is not true of the ordinary concept. 

Obviously, the results and implications revealed here 

are preliminary and will require substantial refinement 

before their widespread use in policy making can be realized. 
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Chapter 7 

The Effects of Fiscal Policy Measures in Ontario 
R. W. Boadway and J. M. Treddenick 

Ae Introduction 

In this chapter we utilize the inter-regional input- 

output model constructed in Chapter 3 to compute output and 

employment "multipliers" from changes in government ex- 

penditures and tax rates by the Ontario and Canadian 

governments. By the term multiplier is meant the percentage 

change in output or employment by industry (as the case 

may be) from a given percentage change in government ex- 

penditures or tax rates under a set of special circumstances. 

In particular, the multipliers calculated are short-run 

multipliers in the Keynesian sense. That is, investment 

and exports to foreigners are assumed fixed so that the 

multipliers reflect only induced changes in the consumption 

components of final demands. In addition, the multipliers 

are calculated using several limiting assumptions (listed 

below) about the nature of demand and production responses 

to comparative static changes. As such, they ought not to 

be construed as measuring the changes which would actually 

occur if the fiscal policy changes were undertaken. Rather, 

they indicate what changes would occur if all the assumptions 

of the economy held. The changes in output and employment 

arising from induced changes in investment are not included. 

Because the data we are using incorporate the inter- 

dependencies between regions and industries, the multipliers 

have an inter-regional feedback mechanism analogous to 

foreign trade multipliers. That is, Changes 1m Ontario 

induce changes in consumption in the rest of Canada and 

vice versa. Therefore, fiscal policy changes will affect 

demand in Ontario directly as well as affecting it indirectly 

tor a general description of the foreign trade multiplier, 
see Kindleberger (1973). 

83 



via its effect on consumption in the rest of Canada. We 

shall, in fact, compute the relative importance of this 

feedback mechanism. 

Our multipliers for tax changes are, however more elabo- 

rate than the usual Keynesian multipliers. The latter assume 

prices to be fixed whereas the essence of tax policy is 

to change relative prices. Our model incorporates both. 

the effects of tax changes on consumption via changes in 

disposable income and the relative price effects of tax 

changes on consumption into a single multiplier formulation. 

The mechanism for accomplishing this is the inter-regional 

input-output table constructed as above. Input-output tables 

not only incorporate information about resource flows, 

they can also be used to describe pricing relations. In 

particular, they can be used to describe how a tax change in 

one industry works its way through the system to affect prices 

in all industries. These price changes will differ over 

commodities and will cause a change in the distribution 

of consumption over commodities. 

To incorporate both disposable income and price change 

effects on consumption, a Keynesian income determination 

model will be set up in which aggregate consumption is a 

function of disposable income, and aggregate consumption is 

distributed over commodities as a function of relative 

prices. This model will be used to determine how tax 

changes in Ontario and the rest of Canada affect output by 

industry in each region. These output changes can then 

be used to determine changes in employment by industry, 

by regions, and by nation. 

The assumptions underlying our model will be described 

next, together with a detailed description of the model and 

a deriviation of the mutlipliers to be calculated. The 

mathematical version of the model used in the computation 

is presented in the Technical Appendix to this Chapter. 

84 



2 The Analytical Approach 

as The Assumptions of the Model 

In addition to the assumptions that were made in 

constructing the input-output table, we have to make several 

other assumptions in order to use that table to analyse 

changes in the economy. The following list summarizes 

the assumptions used. 

(i) Technology is assumed to be of the Leontief type. 

That is, all inputs (primary and intermediate) are used 

Pati xed proportions. 

(ii) The Keynesian assumption of a perfectly elastic 

supply of labour is used. The money wage is fixed, and 

employment is demand-determined. This assumption will 

be relaxed slightly when the personal income tax is 

considered. We shall allow the tax to be shifted forward 

by varying amounts in which case the money wage rate will 

rise. 

(iii) Enough excess capacity exists in all industries 

such that any changes in demand can be met by adding 

fabour, to the .existing capital. 

(iv) Investment and exports to foreigners are fixed 

in real terms. Government expenditure is exogenous. 

Consumption expenditures by each region on each of the 

region's commodities and on imports from the other region 

are endogenous and a function of disposable income and 

relative prices. 

(v) The return to capital services in all industries 

whose corporate tax rate is not changed is fixed. For the 

industries whose corporate tax rate changes, the rate of 

return to capital depends upon how much shifting of the tax 

occurs. Various assumptions are made about the amount of 

Pitter iid. eangdince trom zero. £o. Tull shifting. ~Exactiy the 
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same assumption applies to the wage rate and the personal 

income tax. 

(vi) The Canadian Input-Output Tables are constructed 

to show the production of commodities by industry. It is 

assumed that industries provide a constant share of the 

output of each commodity irrespective of the levels of 

commodity production. This enables us to convert the 

Canadian tables into the square industry-by-industry 

version using the "market shares" matrix. The details of 

this are given in D.B.S. (1969). 

(vii) Aggregate consumption is a linear function of 

disposable income in each region as in the simple Keynesian 

model. In turn, it is assumed that the proportion of 

aggregate consumption by each region spent on each commodity 

(from both regions) is fixed. It is easy to show that this 

implies a Cobb-Douglas utility function.” 

These commodity demand functions being used merit 

some elaboration. They imply unit price elasticities 

and unit income elasticities of demand, and are the simplest 

form of demand function satisfying all the theoretical 

properties required of demand functions - homogeneity of 

degree zero in prices and income, and satisfaction of the 

consumer budget constraint at all sets of prices and 

income [See Green (1971)]. A tax change which raises 

20 show this, assume that the utility function of a typical 
consumer is: ; : 

Sie? xel xe 
12 eg 

Maximization of utility subject to an income constraint 
¥ = yP.X, yields the following first-order conditions: 

aU 5 Ye = [AP ee ee ee Sa 8 
By 4 1 

7 i 
Therefore,. 

PX; - ory 

PX. si all d,, j-9)That)is;. the; proportionssis 
ara) J 

which expenditures fall on each commodity are fixed. 
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final prices and leaves money incomes unchanged initially 

(e.g., sales tax change) will reduce demands for those 

commodities whose prices have risen. Real income will 

have fallen with money income fixed. Note that our model 

is a "real" one. That is, no constraint is imposed on 

the ability to raise the price level by money supply con- 

Siderations. 

An alternate way to formulate the problem would be 

to assume that there are some form of monetary constraints 

at work which somehow exogenously determine the absolute 

price level. Changes in taxes could therefore not affect 

the absolute price level.? Demands in this model are a 

function of relative prices and money income where relative 

prices are simply absolute prices deflated by the price 

index. A change in commodity tax which raised prices would 

also raise the price index and therefore would generally 

cause only reallocation of consumer expenditures amongst 

commodities rather than an overall reduction. If the tax 

increase were general and caused all prices to rise in the 

Same proportion, the tax increase would cause no change in 

demand. We have rejected.this approach to demand functions 

as being inappropriate for the fiscal policy effects of tax 

changes and have assumed money to play a passive role. 

b. ThevCalculationvof Output Multipliers 

The actual computation of multipliers involve some 

mathematical manipulation of the input-output system and 

the solution to a set of simultaneous equations using a 

computer. In this subsection a verbal explanation of 

these manipulations will be presented. Readers who are 

interested in the details of the model will find the exact 

mathematical version used in the computations in the 

3Phis is the type of assumption that is implicitly made in 

the demand functions of the Candide modell see Schweitzer 
and Siedule (1973)] and in other work of the authors - Boad- 

way and Treddenick (1975). 
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Technical Appendix. Because of the fairly complex nature 

of interactions occurring amongst industries and regions 

as a result of, say, a tax change, and the simultaneous 

nature of the formal mathematical solution to the problem, 

the verbal description presented here cannot do full justice 

to the computational modelling of the problem. What follows 

is a discussion of the output multipliers arising from 

government expenditure changes and each of the various tax 

changes. The labour employment multipliers are calculated 

later from the output multipliers. 

(i) Government Expenditure Output Multipliers. 

The effects of government expenditure changes on 

Output by industry and region provide a simple starting 

point since they involve no price changes. All the tax 

changes will involve some changes in prices of industry 

outputs (both absolute and relative to one another). 

Therefore, the multipliers derived here are simply "foreign 

trade" multipliers of the Keynesian sort but from a model 

Wrthemanysindustriecssinsit: 

The essence of the Keynesian multiplier is that 

increases in government expenditures cause initial increases 

in output and disposable incomes which in turn induce increases 

in consumption expenditures out of disposable incomes 

which cause further increases of smaller magnitude, and so 

on. We are interested in appending this multiplier process 

to the inter-regional input-output system. Our entire 

discussion will be in terms of proportional changes rather 

than absolute changes. Therefore, the expression rate of 

change must be taken to mean the proporticnate change in 

the variable involved. 

In the input-output tables, the basic relationships 

influencing the size of changes occurring in the two 

region's industries are of two sorts. On the one hand, the 
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magnitudes of payments to primary inputs (or changes in 

those payments) depend upon the outputs produced (or changes 

in them) since this in turn determines the amounts of primary 

factors that are employed. Furthermore, since the output b” 

industry (or changes in it) are determined by «the final demands 

mor each industry "siproduct (or schangées in it) vin’ conjunction 

with induced intermediate demands as indicated by the input- 

output structure, the payments to primary inputs depends 

upon the pattern of final demands. In fact, because the 

rows and columns of the input-output table add Wo total 

payments to primary inputs must equal total final demands. 

This summation is called the Gross National Product. 

On the other hand, the magnitudes of the final demands 

are to some extent dependent on payments to primary factors. 

In our model, consumption expenditures by each region 

(on products of its own and the other regions) depend upon 

disposable income in that region (wages and salaries and 

distributed profits all net of taxes). Therefore, changes 

in disposable income in a region will cause changes in 

consumption expenditures in both regions. Because the 

dependency of primary inputs and final demands runs both 

ways, and in equilibrium both must be satisfied, the 

solution for the changes that will occur in final demands 

and primary inputs must simultaneously Satisfy both relation- 

ships so that payments to primary inputs and total final 

demands add up. The algebraic solution to this set of 

Simultaneous equation is straightforward and is given in 

the Technical Appendix. At this point we shall simply 

indicate more carefully the nature of the above-mentioned 

relationships. 

When government expenditures change, total output changes 

for several reasons. First, output must change to meet the 

increased expenditures. Second, since the outputs require 

intermediate goods from other industries, there is an 

induced effect on the outputs of all industries from 

increasing the output of any one via the inter-industry 
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(and inter-regional) table of coefficients. Third, there 

will be an induced change in consumption arising from the 

change in primary inputs to produce increased outputs, 

and these induced consumption changes will cause further 

output changes. All these changes can be summarized in a 

relationship showing the changes in the output of all 

industries in both regions as a function of changes in 

consumption and government expenditures (by industry and/or 

region). 

The other dependency, already alluded to, is that 

showing the induced changes in consumption that would 

occur from a change in total output. When total output 

in each industry changes, primary inputs of each of the 

various types must increase proportionately, because of 

our assumption above the nature of technology. Therefore, 

factor payments to each of these sources increase propor- 

tionately as well. Not all of these factor payments are 

available for expenditure. To obtain the changes in 

disposable income, we include only the change in wage 

payment net of personal income tax payments at the 

margin, and changes in that part of the surplus that is 

distributed as dividends. Since we know the marginal income 

tax paynents! by industry and the proportion ef surplus 

distributed by industry, we can obtain the exact relationship 

between changes in output and changes in disposable income. 

Since aggregate consumption expenditure is proportional to 

disposable income by our assumed. linear consumption 

function, the rate of change in aggregate consumption 

expenditure equals the rate of change in disposable income. 

Furthermore, since prices have assumed not to have changed 

and income elasticities are unity, the rate of change in 

consumption expenditures in each region on all industry 

outputs of both regions is equal to the rate of change of 

disposable income in that region. So, we obtain an expression 

for the change in induced consumption expenditures in each 

region in terms Of the change in output in each region. 
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Using this latter relationship along with the one 

derived above and noting that the changes in outputs and 

consumption expenditures must be the same in both relation- 

ships in equilibrium, we can solve the system of equations 

for the changes in outputs that would occur in the industries 

of both regions from any change in government expenditures 

in either or both regions and in any industry. That is, 

we can obtain the output multipliers arising from changes 

in government expenditures. These multipliers include all 

inter-regional feedbacks because they include the effects 

of induced consumption changes in both regions arising from 

disposable income changes in both regions. To obtain an 

indication of the magnitude of the inter-regional feedback 

effects we may simply recompute all the multipliers for, 

Say, government expenditures in Ontario without allowing 

any induced consumption in the rest of Canada to occur. 

(ii) Output Multipliers from Corporate Tax Changes. 

The multiplier effects of corporate income tax 

changes are more complicated than those of expenditure 

changes because of the fact that relative price changes 

result if the corporate tax is shifted forward. We first 

explain how price changes by industry result from corporate 

tax changes and then show how these price changes may be 

incorporated with disposable income changes to determine 

Output multipliers. 

The unit price of an industry's output depends upon 

the unit prices of all the inputs into that industry, both 

primary and intermediate. Furthermore, as is shown in the 

Technical Appendix, the rate of change of Output price is 

a weighted average of the rates of change of input prices, 

the weights being the proportions of total input value made 

up by each input. When the price of one input changes, the 

Price of the output changes by an amount depending upon the 

change in the input price and the importance of that input 

in total value. Because in general each industry's output 
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is an input into other industries, the change in the price 

of one output will cause further (but smaller) changes in 

the output prices of all industries. 

The Ontario corporate tax is a tax on the returns to 

capital in all Ontario industries whereas the federal cor- 

porate tax is on capital returns in both regions. When. the 

corporate tax changes one of two things may occur or a 

combination of them. First, the increased corporate tax 

may be absorbed by the owners of capital in a lower return 

On Capital. In,this,case,, the pricesof,the«~input. Ycapitals 

would not change so no output prices would change. The 

effect of the corporate tax increase would be to reduce 

disposable income received by capital owners (e.g., dividends) 

thus inducing a multiple reduction in induced consumption 

such as in the government expenditure case above. 

On the other hand, the corporate tax may be shifted 

forward in the form of a higher gross return to capital to 

compensate for the tax increase and leave the net return 

to capital owners the same. The increase in payments to 

capital would initially cause all prices to rise by amounts 

depending on the capital-intensity of the industry involved. 

And, this would cause a further round of price increases in 

all industries due to the input-output relations as discussed 

above. In the end, all prices would have increased but by 

varying amounts according to the capital intensity of 

industries and the capital intensity of important inputs into 

that industry. Unlike the previous case, there would be 

no initial disposable income reduction resulting from the 

tax increase. The return to capital-owners does not change. 

We term this latter case 100% shifting and the previous 

case 0% shifting. In between, the corporate tax may be 

partially shifted in higher prices for capital inputs and 

partially absorbed in reduced returns to capital owners. 

Given any degree of shifting, we may compute the price changes 

that would result and the initial disposable income changes 
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that would result from an increase in the corporate tax in 

either Ontario or all of Canada. Note that if some shifting 

occurs, the change in the Ontario tax will nonetheless affect 

prices in the rest of Canada via increased prices of 

Ontario inputs. What remains is to incorporate these 

price and/or disposable income changes into the multiplier 

POtmu Lats ON. 

As before, the economy is one in which everything is 

determined simultaneously after the initial shock of the 

tax change. Because of the demand assumptions we have made, 

there are unit elasticities with respect to income and 

prices for each product, the rate of change in demand for 

each commodity equals the rate of change in disposable 

income less the rate of increase in price. The latter is 

exogenously determined once the shift parameter is specified. 

The rate of change in disposable income is comprised of two 

Barts -— One is the initial change due to absorption of that 

part of the corporate tax change which is not shifted 

forward. The second is the induced change in disposable 

income generated as above from the increased output to meet 

the increased final demand. Thus; we obtain a relationship 

between the change in consumption as a function of the 

change in disposable income. As above, working the other 

way we obtain a relation from the input-output tables showing 

how disposable income changes as a result of changes in 

final demand. These two sets of relations are solved 

Simultaneously on a computer to yield the change in final 

demand resulting from a change in corporate tax rates, and 

then changes in total output (output multipliers). 

(1i1) Output Multipliers from Personal Income Tax Changes. 

The derivation of output multipliers for changes in 

the rates of personal income tax (Provincial or Federal) is 

exactly analogous to that of corporate tax changes except 

that the tax falls on labour payments instead of capital 

payments. If the tax is shifted forward, it operates by 



increasing the wage rate paid by industries and this causes 

all prices to rise.4 If the: ‘tax 2swnot Shifted), ther wage 

rate does not change and all the tax change is absorbed in 

disposable income changes. Given any degree of shifting, the 

price changes by industry and initial disposable income 

changes can be ascertained and the multiplier effects of 

these may be computed as described above for corporate tax 

changes. As before, the Technical Appendix presents the 

mathematical derivation of the multipliers. 

(iv) Output Multipliers from Commodity Tax Changes. 

Commodity taxes must be distinguished according to 

whether they fall on intermediate use or on fiiral demand 

(or both). Those falling on final demand will cause the 

price to final demanders to rise for the commodity being 

taxed. Those falling on intermediate use will induce 

increases in the price of all other commodities via the 

input-output relationships. In either case the rise in 

price of products will cause an initial fall in consumption 

expenditures which, in turn, will induce final reductions 

in consumer expenditures via the multiplier effects. These 

reductions will generally occur in both regions even though 

the initial change in price may have occurred only in one. 

Furthermore, because different tax changes have very 

different effects on relative price changes, the impacts of 

different taxes need not be identical. 

(v) Employment Multipliers. 

In the preceding subsections we discussed the 

computation of output multipliers from changing various tax 

4 By assuming fixity of factor prices in the face of increases 
in goods prices but allowing for the possibility of some 
shifting of personal income taxes forward in higher wages, we 
are implying that some "tax illusion" may be present. A more 

elaborate treatment might allow for some reaction of wage 
payments to goods price increases caused by tax increases. 
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rates and government expenditures. These multipliers show 

the change in output in each industry in each region arising 

from a given fiscal policy change. From these changes in 

industry outputs, we may compute the rates of change in 

labour demand by industry, by region, and for all of Canada. 

If we assume that all types of labour are used in 

fixed proportions in each industry, the rate of change in 

labour demand will equal the rate of change in wage payments. 

From the input-output tables we obtain the relationship 

between wage payments and total output. The rate of change 

in wage payments by industry may be obtained from the change 

in output as given by the output multipliers. Thus, we 

obtain the rate of change of labour demand by industry 

from each of the fiscal policy measures. 

From the rates of change of labour demand by industry 

we can obtain overall rates of change of labour demand by 

region by taking a weighted average of labour demand 

changes by industry in each region, the weights being the 

share of labour in each industry. Similarly, we may 

obtain the aggregate rate of change in labour demand for all 

of Canada by aggregating the rates of change in the two 

regions. 

oye Difficulties With the Approach 

There are two broad categories of difficulties with 

applying the analytical approach outlined above. The first 

is that the assumptions we have made regarding technology, 

demand, and price formation may not correspond to their 

real world counterparts. The other is the more general 

methodological problem involved in dealing solely with 

short run (static) effects and ignoring long run (dynamic) 

effects. We may comment briefly on both of these. 
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Subsection 2(a) above outlines the assumptions we have 

made about technology (fixed proportions with elastic labour 

Supplies and excess capacity) and demand (constant expend- 

iture proportions for each product and a linear aggregate 

consumption function). These assumptions are essentially 

dictated by the availability of data. The input-output 

tables provide us with only one observation so there is 

no way we may infer what the input-output relations would 

look like if a change.occurs in the economy. This applies 

not only to the intermediate input-output coefficients but 

also to the primary input coefficients and the dividend 

payout ratios which determine changes in disposable incomes. 

It could be argued that, to the extent that the changes being 

considered are only short-run changes, the dividend payout 

ratios and the wage coefficients overstate their actual 

short-run marginal values. That is, in the short-run, 

dividend payouts may be relatively fixed. As well, increases 

in output may be accomplished with smaller additions to the 

labour force per unit of output than average. Unfortunately, 

the available data do not allow us to obtain reliable 

estimates of the short-run marginal payout ratios and wage 

coefficients. Therefore, we use the corresponding average 

variables which are readily available. This is, of course, 

standard input-output practice. It might be noted that if 

marginal wage coefficients differed from the average an 

additional problem arises in that a change in output would 

cause a change in wage coefficients which would entail 

either a change in output prices or a change in one of the 

other coefficients (most likely the surplus coefficients). 

This would complicate matters considerably. In any case, 

such overstatement of changes in disposable income as may 

occur is partly cancelled out since all our experiments 

would include the same overstatement. If marginal and 

average values of dividend payout ratios and wage coef- 

ficients differed by the same extent over all industries, 

the comparative effects of different tax and expenditure 

changes would not be affected. 
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The other problem is not a problem of shortage of data 

but one of interpreting the results. Short-run or Keynesian 

multipliers are never observed since investment and exports 

never stay constant while the multiplier is working its way 

through the economy. This process may take several months. 

Therefore, the resulting multipliers give only a partial 

picture of what the effects of fiscal policy changes might 

be on the economy. They give only those effects due to 

induced consumption changes and ignore any induced effects 

on investment. To the extent that investment behaviour may 

be approximated by the acceleration principle (investment 

is a function of changes in income), the short run multiplier 

effects would underestimate the ultimate impact of fiscal 

policy changes. On the other hand, we have completely 

ignored the monetary sector in computing these multipliers 

by implicitly assuming a passive money supply. This is 

not realistic in the case of Ontario fiscal policy changes. 

If changes in the money supply by the Bank of Canada do not 

respond passively to activity induced by Ontario fiscal 

policy, the multiplier process will be retarded and our 

multipliers would overstate the short run effects of Ontario 

fiscal policy. 

A Results 

Computations of the labour demand multipliers were 

performed for the following sets of taxes - Ontario 

corporate and personal income taxes, Ontario retail sales 

tax, Ontario gasoline tax, Federal corporate and personal 

income taxes, Federal Manufacturing sales tax, Federal 

Building Materials tax, Federal Alcohol tax, and Federal 

Tobacco tax. As the Technical Appendix shows, in order to 

compute the effects of rates of change in taxes, the original 

tax rates must be known. We first briefly describe how 

the tax rates for each of the above were obtained. The 

actual tax rates computed are given in the Data Appendix. 

In addition, other miscellaneous data must be known as 

outlined below and reported in the Data Appendix. 
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a. Ontario and Federal Corporate and Personal Income Tax 
Rates 

The corporate tax rates used in this study are computed 

by taking total tax payments by industry and dividing them 

by gross surplus. They are therefore not the same as the 

legal rates which are given as proportions of taxable 

profits. The input-output surplus item given is not dis- 

aggregated into its component parts (e.g., taxable income, 

depreciation, taxes, etc.). In any case, no single statutory 

rate applies to all enterprises within an industry since 

they are of different sizes and pay different rates. We 

therefore use as a base for our average corporate tax 

rates by industry the gross surplus, and our analytical 

procedure has been based on the use of that rate. Figures 

for total Federal corporate taxes paid by industry in 1966 

are readily available from D.B.S. Corporate Taxation Statistics 

1966. These are aggregated to our 16 industries and divided 

by the surplus for each industry (from the 1966 Canadian 

Input-Output Tables) to give the corporate tax rates. 

To obtain Ontario corporate tax rates, we must assume 

that the provincial corporate tax rates by industry are 

the same as the average for all provinces. This is because 

the provincial corporate tax payments in D.B.S. Corporate 

Taxation Statistics are listed only for all provinces as an 

aggregate and not for each province separately. The Ontario 

provincial corporate tax rates by industry were therefore 

approximated by dividing total provincial tax payments by 

gross surplus in the Canadian Input-Output Tables. 

To obtain personal income tax rates paid by industry 

employees, average weekly wages for July, 1966 are used as 

given by D.B.S. Review of Employment and Payrolls 1966. These 

are available both for all of Canada and for Ontario. Those 

given for all of Canada were assumed to be also applicable to 

the rest of Canada. (not including Ontario). Using these 

average weekly wages and assuming that the average worker 
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is married with two children, the marginal federal tax 

rate payable on this average wage by industry for the two 

regions is obtained from D.B.S. Principal Taxes and Rates. 

For Ontario industries the marginal provincial tax paid is 

found by taking 23% of the Federal rate. 

bs Ontario and Federal Commodity Tax Rates 

The major difficulty in obtaining commodity tax rates was 

to arrive at effective ad valorem tax rates consistent with 

the industrial classification of the input-output tables. 

Statutory rates on commodities are readily available but 

because of exemptions, tax rate changes, etc., these bear 

little resemblance to effective rates. Therefore, where 

possible our rates are computed on the basis of actual tax 

collections. Industry tax rates were obtained by weighting 

appropriate commodity rates by the proportions of commodity 

outputs in each industry's output. Where tax collections 

by commodities were not available, such as in the case of 

the Ontario retail sales tax, statutory rates on commodities 

were used and weighted in a similar manner to obtain 

padustbyetax races. ‘Details on the construction of specific 

rates follow. 

(1) Federal Commodity Taxes 

(1) “ATeohol 

Federal excise duties on alcohol are specified 

amounts per unit on specified products. To obtain the 

appropriate ad valorem rate we have taken total tax col- 

lections on alcohol as a proportion of total final demand 

less exports for Industry 4 (Food, Feed, Beverage and 

Tobacco Industries). The tax revenues were obtained from 

Canadian Tax Foundation, The National Finances 1968-69, 

Table 21. Final demand expenditures were obtained from the 

input-output tables. 
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(TL); Tobacco 

Both ad valorem excise taxes and specific excise 

duties apply to tobacco products. The equivalent ad valorem 

rate was obtained in the same manner as that for alcohol 

producia. 

Geis es (| General Manufacturers' Sales Tax 

Commodity tax payments (less provincial retail 

Sales taxes) on an intermediate and final demand basis were 

obtained directly from the Structural Analysis Division, 

Statistics Canada. An estimate of the general manufacturers 

sales tax payments was obtained as a residual after 

eliminating other identifiable intermediate and final demand 

tax payments such as alcohol and tobacco taxes and gasoline 

taxes. These tax payments were converted into intermediate 

and final demand tax rates by dividing by appropriate 

industry total outputs and final demands. 

‘iv) Building Materials Tax 

Commodities subject to the federal sales tax on 

building materials were identified from the Excise Act. The 

proportions of each industry total output represented by 

these commodities were then computed. These proportions 

were then applied to the intermediate and final demand 

commodity tax flows described in (iii) above to obtain 

appropriate tax rates on building materials on an industry 

basis. 

(2) Ontario Commodity Taxes 

(1) Retail Sales Tax 

Because data on retail sales tax collections by 

commodity are not available for Ontario, it was necessary 

to use the statutory rates. Commodities subject to the 
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retail sales tax were identified. The proportions of each 

industry final demand in Ontario represented by these 

commodities were calculated and applied to the statutory 

rates to obtain equivalent retail sales tax rates on an 

industry basis. Because the Ontario sales tax on commodities 

increased from three per cent to five per cent on April 

1, 1966, a weighted average of 4.5 per cent was used as the 

appropriate commodity rate. 

(ii) Gasoline Tax 

The Ontario gasoline tax is a specific tax per 

gallon. »Toyobtann thet equivalent, effective: ad valorem 

rate total gasoline tax revenues were divided by the total 

“Wsceorloutputs fromeindustry)1l0sas inputs into?all’Ontario 

industries and for Ontario final demands. It is assumed 

that the proportion of this total use which is subject to 

the gasoline tax is constant. Gasoline tax revenues were 

obtained from Canadian Tax Foundation, Provincial Finances, 

iso/, table 52. 

ans Miscellaneous Items 

(Aj esurplus DaistributionsCoefficients 

Surplus distribution coefficients were obtained 

as the ratio of distributed dividends to gross surplus on an 

input-output basis for each industry with identical coef- 

ficients being used for Ontario and the remainder of Canada. 

Data on distributed dividends was obtained from D.B.S. 

corporation FananciagiStatisticsy)  1966¢ 

(ii) Personal Disposable Income 

Personal disposable income for Ontario ($16,159.9 

million) and the remainder of Canada ($23,741.1 million) were 

obtained from Statistics Canada, System of National Accounts - 

National Income and Expenditure Accounts, 1970. 
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(i111) Industry Labour Shares 

Labour employment by industry for Ontario and the 

remainder of Canada was obtained from D.B.S. Review of 

Employment and Payrolls, 1966, and aggregated into the sixteen 

industry classification used in the model. 

For each type of tax we had to compute labour » 

demand multipliers for only one percentage change in the tax 

rate. The multipliers for all other magnitudes of tax rate 

changes are proportional (e.g., multipliers from a 20% change 

in the tax rate are twice as big as multipliers for a 10% 

change (inmithertax rate) Sinvaddition, forsthetcorporare 

and personal income tax changes, we had only to do the 

computations for two different shift parameters. Multipliers 

for all other shift parameters are linear extrapolations 

from the two used. In our case, we used the extreme shift- 

ing assumptions - 0% and 100%. Therefore, 503 Shitting 

gives multipliers mid-way between those two, etc. 

All tax rate computations were done for increases 

in the rates by 20%. Doing so does not make various tax 

changes comparable since a 20% change in various taxes 

raises different amounts of revenue. In order to compare 

the magnitudes of impact of different taxes in comparable 

circumstances, we would need to know the total amount of 

tax revenue generated (direct and indirect) when Gach tax 

is changed. Unfortunately, we do-not have the information 

available to determine this. Instead, we shall, as a first 

approximation to that, compare tax changes for Ontario 

which have the same initial impact on revenues from that 

source. 

In addition, for each of the Ontario taxes, labour 

demand changes were computed in a model in which no feedback 

of demand from the rest of Canada existed. To do this, the 

above model was applied to the Ontario input-output tables 

above and consumption changes in the rest of Canada were all 



set to zero. Comparison of these results with the previous 

ones gives an indication of the importance of feedback 

er rects stor Ontario “fiscal policy. 

In the following sections the results from all of 

these tax changes are presented. In many cases the figures 

speak for themselves. General comments will be made on some 

of the more interesting results. All results are given in 

terms of the 16 industry aggregation of the Canadian input- 

output tables. These industries are listed in Table l. 

A. Ontario Corporate Tax Changes 

Table 2 presents the labour demand multipliers result- 

ing from a 20% change in the Ontario corporate tax rate both 

when interregional effects are allowed for and omitted. The 

effect of these tax changes on employment in the rest of 

Canada is omitted because it is insignificant. The most stri- 

king point to note is that the effects are very small. Recall 

that we are including only induced consumption changes and 

not induced investment changes. Thus, the longer run effects 

of the corporate changes would be expected to be greater. 

The main reason for these low multipliers is that the 

effective corporate tax rate as a proportion of gross sur- 

plus is quite small and therefore is a very small component 

of final price. As well, changes in disposable income from 

Changes in the tax rate will be very small, especially 

since only the distributed part of surplus is included in 

disposable incomes. 

As the shifting parameter increases, the multipliers 

also increase. iThetreason for this .islas) follows: “As 

shifting increases, the corporate tax change works more 

through increasing prices and less through reducing 

distributed profits. The price change effects are ap- 

parently stronger than the reduced distributed profits 

effects presumably because only a small proportion of the 
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tax increase comes from distributed profits. The bulk 

comes from other items in gross surplus which do not enter 

into disposable incomes. 

TABLE 1 

THE SIXTEEN INDUSTRY AGGREGATION USED IN THIS STUDY 

Industry Number Name 

if Agriculture, Forestry, Fishing §& Trapping 

z Mines §& Quarries (Excl. coal) 

3 Mineral Fuel Mines § Wells 

4 Food, Feed, Beverage §& Tobacco 

5 Textiles 

6 Wood §& Furniture 

7 Paper and Allied Industries 

8 Primary Metal §& Metal Fabricating 

9 Transportation § Electrical Equipment 

10 Chemical, Rubber, §& Petroleum Products 

id Other Manufacturing 

12 Construction 

13 Transportation, Storage & Trade 

14 Electric Power, Gas & Water Utilities 

TS Communications § Other Service Industries 

16 Miscellaneous Operating Costs (Dummy) 
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The industries which are most affected (proportionately) 

by the tax change are 4 (Food, Feed, Beverage and Tobacco), 

9 (Transport and Electrical Equipment), and 15 (Communications 

end Services). sit ris (dirticnltrcorsay why this 16 so since 

everything depends upon the input-output structure. However, 

it is interesting to note that 4 and 15 are consistently 

the most affected industries in all tax cases. One reason 

for this might be that a relatively high proportion of their 

total output goes to consumption final demand compared with 

Ocher industries. 

Table 2 also gives the employment multipliers for 

Ontario when no interregional feedbacks exist. As expected, 

the multipliers are smaller because no allowance has been 

made for the effect of induced changes in demand (both final 

and intermediate) by the rest of Canada on Ontario products. 

However, the differences are not large due to the minimal 

affect this tax change has on the output in the rest of 

Canada. The differences are greater the more shifting 

there is indicating once again the relative strength of 

price versus disposable income effects. 

Bs Federal Corporate Tax Changes 

Pederal corporate tax multipliers for Ontario and the 

rest of Canada under the two shifting assumptions are shown 

in Table 3. The magnitudes of these are much larger (almost 

ten times as large) owing mostly to the higher tax rate but 

also partly to the fact that Federal tax changes hit both 

regions whereas Ontario changes do not. The multipliers 

are approximately the same size in both regions. 

Those industries which are most strongly affected are 

once again 4 (Food, Feed, Beverage and Tobacco), 9 (Transport 

and Electrical Equipment), 15 (Communications and Services) 

and, this time, 5 (Textiles). The same statement as above 

applies here. 
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Table 2 

EMPLOYMENT EFFECTS OF INCREASING THE ONTARIO 

CORPORATE INCOME TAX RATE BY 20 PERCENT WITH AND 

WITHOUT INTERREGIONAL FEEDBACK EFFECTS 

(Percentage Changes) 

SeHot Se NEG IN Sy Sy WEIN IP AP SL WO) IN 

Industry 0.0% 100.0% 

With - Without With Without 
Feedback Feedback Feedback Feedback 

1 -0.01 -0.01 -0.04 -0.03 

2 0.00 0.00 -0.01 0.00 

3 0.00 0.00 0.00 0.00 

4 -0.02 -0.02 -0.07 -0.05 

5 -0.01 -0.01 -0.06 -0.03 

6 -0.01 -0.01 -0,02 -0.02 

7 -0.01 -0.01 -0.02 -0.01 

8 0.00 0.00 -0.02 -0.01 

9 -0.01 -0.01 -0.06 -0.04 

10 -0.01 -0.01 -0.05 -0.03 

Bi -0.01 -0.01 -0.03 -0.02 

12 -0.01 -0.01 -0.01 -0.01 

13 -0.02 -0.02 -0.05 -0.04 

14 -0.02 -0.02 -0.05 -0.04 

15 -0.03 -0.03 -0.07 -0.07 

16 0.00 0.00 0.00 0,00 

Total -0.01 -0.01 -0.05 -0.04 
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Table 3 

EMPLOYMENT EFFECTS OF INCREASING THE FEDERAL 

CORPORATE INCOME TAX RATE BY 20 PER CENT 

(Percentage Changes) 

5H CIV BST EN MG GA SSS" Ue M sP eToys OFN 

Industry 0.0% 100.0% 

Ontario Rest of Canada Ontario Rest of Canada 
ee I ee OE Oe Pee 

1 -0.12 -0.12 -0.36 -0.34 

2 -0.02 -0.06 -0.08 -0.17 

5 0.00 -0.10 -0.01 -0.33 

4 -0.20 -0.23 -0.69 -0.73 

5 =0...21 -0.22 -0.67 -0.58 

6 -0.10 -0.07 -0.25 -0.16 

vi -0.07 -0.06 -0.23 -0.19 

8 -0.05 -0.08 -0.17 -0.21 

9 -0.11 -0.07 -0.52 -0.20 

10 -0.12 -0.16 -0.50 -0.52 

2) -0.09 -0.10 -0.31 -0.26 

12 -0.05 -0.01 -0.12 -0.04 

13 -0.15 -0.16 -0.49 -0.49 

14 -0.21 -0.12 -0.46 -0.28 

15 -0.23 -0.18 -0.59 -0.41 

16 0.00 0.00 0.00 0.00 

Total =0.13 -0.13 -0.43 -0.37 
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Notice that, as with the Ontario corporate tax change, 

as the shifting increases so do the multipliers. This is an 

indication that price effects from corporate tax changes are 

stronger than disposable income effects. 

is Ontario Personal Income Tax Changes 

The labour demand multipliers from a 20 per cent change 

in the Ontario personal income tax in the interregional model 

are shown in Table 4. Note that the effects are much larger 

than those from the Ontario corporate tax, (in many cases ten 

times as high). As well, the effects on the rest of Canada 

are larger than before but still only#l/10 of the effects on 

Ontario; 

As shifting increases, the multipliers become smaller, 

unlike the corporate tax case. This indicates that the 

direct disposable income reducing effects from personal tax 

changes are stronger than any price effects, due to increased 

gross wages. This difference from the corporate tax case 

arises because all reductions in wage payments due to an 

increase in personal taxes not shifted forward are equivalent 

to reduced disposable incomes. 

The industries most affected in Ontario by the personal 

tax increase are 4 (Food, Feed, Beverage, and Tobacco), and 

15 (Communications and Services) as before as well as 13 

(Transportation, Storage and Trade) and 14 (Utilities). 

This may be partly due to the fact that 13 and 15 have large 

wage coefficients. But, as before, since everything goes 

through the input-output table, cause and effect is not easy 

to pin=-point. 

Table 4 also gives the Ontario labour demand multipliers 

when interregional feedbacks are neglected. Once again the 

multipliers are smaller than before. As the shifting 
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Table 4 

EMPLOYMENT EFFECTS OF INCREASING ONTARIO 

PERSONAL INCOME TAX RATES BY 20 PER CENT WITH 

AND WITHOUT INTERREGIONAL FEEDBACKS 

(Percentage Changes) 

Sa a eeN@GHUnsS SoU MiP blr oN 

Industry 0.0% 100.0% 
Rest of Without Rest of Without 

Ontario Canada Feedback Ontario Canada Feedback 

1 -0.19 -0.05 -0.18 -0.13 -0.03 -0.10 

2 -0.02 -0.01 -0.02 -0.02 -0.01 -0.01 

5 0.00 -0.06 0.00 0.00 -0.04 0.00 

4 -0.30 -0.06 -0.29 -0.23 -0.04 -0.16 

5 -0.23 -0.14 -0.21 -0.23 -0.07 -0.12 

6 =O4.15 -0.03 -0.14 -0.13 -0.01 -0.10 

7 -0.08 -0.03 -0.08 -0.07 -0.02 -0.05 

8 -0.06 -0.01 -0.05 -0.05 -0.02 -0.03 

9 -0.14 -0.03 -0.13 -0.14 -0.02 -0.09 

10 -0.15 -0.05 -0.14 -0.13 -0.03 -0.08 

| -0.11 -0.02 -0.10 -0.12 -0.02 -0.07 

LZ -0.09 0.00 -0.09 -0.06 0.00 -0.05 

DS -0.27 -0.02 -0.27 -0.23 00.02 -0.21 

14 -0.40 -0.01 -0.39 -0.22 -0.01 -0.20 

Bs -0.46 -0.01 -0.46 -0.29 -0.01 -0.27 

16 0.00 0.00 0.00 0.00 0.00 0.00 

a Sa a I ee i ah Ee cee ae 

Total ~0.22 -0.03 -0.22 -0.17 -0.02 -0.14 
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parameter increases, the difference between the two cases 

increases. With full shifting, the multipliers are nearly 

20 per cent higher with interregional feedbacks. Thus, 

neglect of interregional feedbacks can lead to serious 

underestimates of the impact of Ontario fiscal policy. 

Dr Federal Personal Income Tax Changes 

Changes in the Federal personal income tax has much 

larger effects than the Ontario case, and much larger than 

corporate tax changes mainly due to higher effective tax 

rates. The multipliers are shown in Table 5. But also, 

Federal tax changes affect both regions whereas Ontario tax 

changes alone affect only Ontario and thus have substantial 

leakages. 

As with the Ontario tax change, Federal personal income 

tax multipliers decrease as more shifting is assumed. This 

indicates the relatively stronger impact of disposable income 

effects compared with price effects. 

Those industries affected most are 4 (Food, Feed, 

Beverage and Tobacco), 5(Textiles), and 15(Communications 

and Services)jan both regions; 13 (Transportation, Storage, 

and Trade) in the rest of Canada; and 14 (Utilities) in 

Ontario. Once again, the sensitivity of 4 and 15 in both 

regions is apparent. As well, 5 seems to be important for 

Federal stax (Cchangesbut, not for Ontario. — This may ceflect 

the dependence of Ontario on textile imports from the rest 

of Canada (especially Quebec). 

E. Ontario Commodity Taxes 

The labour demand multipliers from a 20 per cent rise in 

the Ontario Retail Sales Tax are shown in Table 6 for both 

the interregional and non-interregional cases. The magnitude 

of the multipliers seem relatively low (0.13% for Ontario 
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Table 5 

EMPLOYMENT EFFECTS OF INCREASING FEDERAL 

PERSONAL INCOME TAX RATES BY 20 PER CENT 

(Percentage Changes) 

ST Fe, TONG A 2S. SoUGM ead To O9N 

Industry 0.0% 100.0% 

Ontario Rest of Canada Ontario Rest of Canada 

1 =. 20 -1.59 -0.86 -0.86 

as -0.28 -0.85 -0.18 -0.46 

3 -0.02 -1,24 -0.02 -0.69 

4 =219 -2.98 -1.48 -1.61 

5 anes) -2.68 -1.68 -1.75 

6 -1.10 -0.84 -0.83 -0.61 

7 -0.77 -0.78 -0.53 -0.47 

8 -0.55 -1..09 -0.37 -0.58 

9 -1.19 -0.92 -0.91 -0.52 

10 -1.39 -2.08 -0.92 -1.06 

11 -1.05 -1.26 -0.80 =O ke 

12 -0.44 -0.20 -0.31 -0.11 

13 -1.43 -2.19 -1.27 -1.39 

14 -1.99 -1.60 a aes | -0.76 

15 20 -2.40 =1.55 -1.09 

16 0.00 0.00 0.00 0.00 

Total -1.37 -1.77 -1.03 ~1.00 
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Table 6 

EMPLOYMENT EFFECTS OF INCREASING THE 

ONTARIO RETAIL SALES TAX BY 20 PER CENT 

(Percentage Changes) 

With Interregional Effects Without Interreginnal Effects 

Industry Ontario Rest of Canada Ontario 
Raa i Ie CR EEE MS ENO 

1 -0.06 | O02 -0.06 

eo -0.02 -0.01 -0.02 

3 0.00 -0.05 0.00 

4 -0.13 -0.02 -0.13 

5 -0.51 -0.07 -0.50 

6 -0.23 -0.01 -0.23 

i -0.09 -0.01 -0.09 

8 -0.07 -0.01 -0.07 

9 -0.26 -0.01 -0.26 

10 -0.17 -0.02 -0.17 

11 -0.12 -0.01 -0.12 

£2 -0.02 0.00 0.02 

13 -0.08 -0.01 -0.08 

14 -0.08 -0.01 -0.08 

LS -0.07 -0.01 -0.07 

16 0.00 0.00 0.00 

Totak “i. eo Oss a  UL0ie a eee ee 
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employment change) for such a large change in the tax 

(e.g., from 5% to 6%). The multipliers tend to be larger 

than the corporate tax case and smaller than the personal 

income tax case. 

The industries bearing the strongest impacts are 5 

(Textiles), 6 (Wood and Furniture), and 9 (Transport). 

This may be easily accounted for by the fact that these 

industries bear relatively high effective sales tax rates. 

Note that the employment in the rest of Canada is 

hardly affected by changes in the Ontario sales tax. This 

is further borne out by looking at the results when no 

interregional feedbacks exist. The multipliers are only 

barely smaller. This may be because the initial impact 

of changes in the Ontario retail sales tax is to reduce 

final demand for Ontario commodities leading to a reduction 

in intermediate purchases from both regions. There is only 

a secondary change in disposable incomes affecting final 

demand purchases from the rest of Canada. 

The employment multipliers from the Ontario Gasoline 

Tax are given in Table 7. These multipliers are surprising- 

ly high - two and a half times larger than the retail sales 

tax, and roughly the same as for the Ontario personal income 

tax. This is partly due to the high rate base and partly 

due to the fact that the gasoline tax hits intermediate 

purchases as well as final demand so is diffused throughout 

the economy. In addition, as Tables 6 and 7 indicate, the 

relative impact of the gasoline tax on industries 13 and 

15 is very large compared with the impact of the retail 

Sales tax. These industries (Transportation, Storage, 

and Trade, and Communications and Other Services) are 

relatively labour-intensive and employ a disproportionately 

Zapge proportion of Ontario's labour force (22.4% and 17.2% 

respectively). Therefore, a tax which strikes these 

industries relatively heavily is bound to have relatively 
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Tanker? 

EMPLOYMENT EFFECTS OF INCREASING THE 

ONTARIO GASOLINE TAX BY 20 PER CENT 

(Percentage Changes) 

With Interregional Effects Without Interregional Effects 
Industry 

Ontario Rest of Canada Ontario 

‘| SUS Or as -0.10 -0.22 

2 -0.05 -0.04 -0.03 

5 -0.01 -0.14 0.00 

4 -0.53 -0.15 -0.36 

5 -0.44 -0.18 -0.23 

6 -0.23 OF05 -0.16 

7 -0.14 -0.05 -0.09 

8 -0.10 -0.05 -0.06 

9 -0.26 0.05 -0.16 

10 -0.43 -0.11 -0.26 

11 -0.20 -0.06 -0.12 

TZ -0.10 -0.01 -0.09 

1S -0.34 -0.08 -0.29 

14 -0.45 0.05 -0.40 

15 -0.50 -0.07 -0.46 

16 0.00 0.00 0.00 

Total -0.31 -0.07, -0.20 
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large labour demand multipliers. 

The industries most strongly hit by a gasoline tax 

increase are 4 (Food, Feed, Beverage, and Tobacco) 5 

(lextiles), 10 (Chemical, Rubber and Petroleum), 14 

(Utilities), and 15 (Communications and Services). The 

effect on 10 is easy to explain since gasoline is one of 

the final demands of industry 10. The remaining industries 

may be relatively "gasoline-intensive" in their use of 

intermediate inputs. This is certainly true of—1-4.. 

The interregional effects of the Ontario gasoline 

tax are much stronger than that of the retail sales tax. 

Without interregional flows, the multipliers are a full 

third smaller for the former. Indeed, the differential 

between the impacts of the two taxes is narrowed considerably. 

In this case, neglect of interregional feedbacks can cause 

a serious underestimate of the strength of Ontario fiscal 

policy. 

Fy Federal Commodity Taxes 

The labour employment effects in Ontario from changing 

various Federal commodity taxes is shown in Table 8. The 

effects on the rest of Canada employment are in Table 9. The 

effects on the two regions are roughly the same (proportion- 

ately). 

The Federal Manufacturers Sales Tax has the largest 

multipliers of any taxes. It has fairly large rates and 

pervades the entire economy. Those industries most 

affected are 4 (Food, Feed, Beverage, and Tobacco), 5 

(Textiles), 10 (Chemical, Rubber, and Petroleum), and 15 

(Communications and Services). There is no intuitively 

obvious reason why this is the case. 

1% 



Industry 

Table 8 

ONTARIO EMPLOYMENT EFFECTS OF INCREASING 

SELECTED FEDERAL COMMODITY TAX RATES 

BY=20) PER CENT 

(Percentage Changes) 

General Tobacco Alcohol 
Manufacturers BXCLSe Excise 
Sales Tax Taxes Taxes 

-2.84 -0.30 -0.27 

-0.58 0.02 0.02 

-0.06 0.00 0.00 

-5.22 -0.72 -0.65 

-5.54 0.05 0.04 

2 bO 0.03 0.03 

-1.57 -0.09 -0.08 

=15 12 0.03 0.03 

-2.81 0.03 0.03 

-3.81 -0.07 -0.07 

-2.17 -0.05 0.05 

-0.80 0.02 0.02 

-2.70 -0.08 -0.07 

-3.43 -0.07 -0.06 

ana7A -0.06 -0.05 

0.00 0.00 0.00 

-2.78 -0.09 -0.08 
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Sales Tax 
on Building 
Material 

-0.46 

-0.08 

-0.01 

-0.80 

-0.76 

-0.35 

-0.24 

-0.17 

-0.40 

-0.46 

-0.32 

-0.14 

-0.46 

-0.60 

-0.67 

-0.44 



Table 9 

REST OF CANADA EMPLOYMENT EFFECTS OF INCREASING 

SELECTED FEDERAL COMMODITY TAX RATES 

BY 20 PER CENT 

(Percentage Changes) 

General Tobacco Alcohol Sales Tax 

Manufacturers Excise Excise on Building 

Industry Sales Tax Taxes Taxes Materials 

J -2.84 -0.31 -0.28 -0.43 

Z -1.30 -0.03 -0.02 -0.21 

3 -2.83 -0.06 -0.05 -0.34 

4 -5.85 =O.o2 -0.82 -0.85 

5 -5.74 -0.06 -0.05 -0.75 

6 =L551 -0.03 -0.02 -0.23 

7 -1.39 -0.08 -0.07 -0.21 

8 -1.77 -0.03 -0.03 -0.27 

9 -1.66 -0.02 -0.02 -0.22 

10 -4.82 -0.09 -0.08 -0.53 

ry -2.15 -0.05 -0.04 -0.31 

12 -0,28 -0.01 -0.01 -0.05 

13 -3.08 -0.08 -0.07 -0.52 

14 -2.02 -0.06 -0.05 -0.33 

15 aie 0,06 -0.05 -0.51 

16 0.00 0.00 0.00 0.00 

a Se ie a oe eS ee ee SoS eee ee J a 

Total -2.81 -O.11 -0.10 -0.43 
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The tobacco tax and the alcohol tax are as expected. 

Both have small multipliers and both hit industries 4 (Food, 

Feed, Beverage, and Tobacco) and 1 (Agriculture, Forestry, 

Fishing and Trapping). This is because both taxes fall on 

the output of industry 4 for final use and both Tobacco 

and Alcohol rely heavily on industry 1 for intermediate 

inputs. 

Finally, the Building Materials Tax (which is also part 

of the Manufacturers Sales Tax) has a fairly large impact 

on employment. A 20 per cent increase in rate (say, from 

11% to 13.2%) causes a .44% fall in labour demand in Ontario 

and .43% in the rest of Canada. Those industries most 

affected are 4 (Food, Feed, Beverage, and Tobacco), 5 

(Textiles), and 15 (Communications and Services). Note 

that the reason why 12 (Construction) is not that heavily 

affected is that residential and industrial building subject 

to this tax falls under investment, so is assumed unchanged. 

As with the corporate tax, the Building Materials Tax can 

be expected to have much larger long run effects due to 

its effect on investment. 

G. Comparative Effects of Ontario Tax Changes - A First 
Approximation 

In comparing the various Ontario tax instruments as 

to their relative effectiveness for short run stabilization, 

it would be desirable to compare tax changes which yield 

the same tax revenues to the government. As a first 

approximation to that, we can compute the effect on tax 

revenues Of a tax change from each source by taking total 

tax collections for year 1966 and multiplying them by the 

tax rate change (20% in ovr case). The initial effect is 

the rise in tax collection which would occur if tax rates 

changed but all output of the economy did not. Since the 

latter changes were for tax changes which have the strongest 

impact and since larger output changes would probably reduce 

tax collection more, the comparative fiscal effects of tax 
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changes with the same impact effect on tax revenues will 

under-estimate the fiscal policy differences between tax 

changes which yield the same change in tax revenue from 

each source. Furthermore, a change in one tax will 

generally cause tax revenues from other sources to change. 

These tax revenue changes are also being ignored thereby 

likely tending to bias the differences downward even more. 

The total tax revenues collected in Ontario in 1966 

from each of the four sources are as follows: 

Personal income tax $348.1 million 

Corporation income tax 5254.5 million 

Retail sales tax Ss49n2 mLition 

Gasoline tax $268.6 million 

(Source: Canadian Tax Foundation, Provincial Finances - 1967) 

Notice that the magnitudes of these revenue sources are 

fairly similar so that our multipliers from 20% tax changes 

computed earlier have similar impact effects. To make the 

impact effect identical a 20% change in the personal income 

tax would be equivalent to a 27% change in the corporate tax, 

a 20% change in the retail sales tax, and a 26% change in the 

gasoline tax. The Ontario labour demand multipliers with 

interregional feedback for these tax changes are as follows: 

Personal income tax Zexcroushniftting (S=.22 
503 shitting -.20 
100% shifting -.18 

Corporate income tax Zero shifting ~-.02 
50% shifting = 09 
L008 shifting (~.06 

Retail sales tax ee 

Gasoline tax =~ 30 

As can be seen, the gasoline tax continues to have the 

largest relative impact. The personal income tax and the 

retail sales tax have very similar impacts on employment 

whereas the corporate tax has a relatively minor impact. 
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Se Evaluation of Results 

The computations of short run employment multipliers 

in this study has shown that different taxes have widely 

varying impacts, and tax changes have very uneven effects 

across industries. It appears as if the Ontario taxes with 

the largest effect is the gasoline tax, followed by the 

personal income and retail sales taxes. The corporate 

income tax has a very small short run effect on labour 

demand. Even at that, the effect of the corporate tax may 

be overstated to the extent that firms may not vary their 

dividend payout ratios in the short run. It is also 

apparent that the brunt of the effect of Ontario tax changes 

is on Ontario industries. The effects on industries in the 

rest of Canada are very small. The Federal tax changes 

with the most effect on Ontario are the Manufacturers Sales 

Tax and the personal income tax. The Building Materials 

Tax also has a fairly large impact. 

Some industries have consistently higher proportionate 

employment changes ‘than others. Industries 4 (Food, Feed, 

Beverage and Tobacco), and 15 (Communications and Services) 

are consistently more strongly affected than others from 

both Ontario and Federal tax changes. As well, industry 

5 (Textiles) is strongly affected by most Federal tax 

changes. 

It is apparent that further work in this area is 

required. In order to compare different taxes, it would be 

desirable to compare different tax changes yielding the same 

total tax revenue to, say, the Ontario government. This 

was too complicated an undertaking to do in the time 

available for this project. To compute the tax revenue 

from a change in any single tax requires computing changes 

in tax revenues from all sources of revenue using the 

input-output table. Changing total tax revenue is only one 

half of the picture. As well, it would be useful to change 

some taxes selectively by industry (e.g., the corporate tax 
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case) to obtain different employment multipliers. Government 

expenditure changes could be undertaken at the same time and 

such things as balanced budget multipliers could be calculated. 

some longer run effects and capacity or labour supply 

constraints could be incorporated into the problem. And, 

finally, more sophisticated demand assumptions could be made. 

The real limitation on this study and on any extensions 

is in the deficiency of the data. The computations of this 

model have been based on a great deal of underlying data, 

much of it arrived at by ad hoc assumptions. The biggest 

need is for better data especially in the following areas: 

(i) The value added in the Ontario input-output tables 

should be disaggregated into net surplus, wages, depreciation, 

and tax components. 

(rt) = Data on tax collections by industry for the various 

commodity taxes should be tabulated. This is necessary in 

order to make more accurate estimates of the tax rates. 

(iii) Data should be collected on import flows between 

Ontario and the rest of Canada as well as Ontario and foreign 

sources. 

(iv) It would be very useful if the existing Ontario 

input-output tables were done in the interregional form 

either as above or using more regions. It should be made 

as disaggregated as possible. For example, taxes on 

gasoline apply only to a fraction of the total output 

of industry 10. To consider the gas tax effects properly, 

gasoline output should be disaggregated from the rest of 

industry 10 commodities. 
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Chapter 8 

Differential Sub-Regional Impact of Ontario 
Provincial Government Expenditures 
A. A. Kubursi 

Ly Introduction 

In this chapter we consider the feasibility of reducing 

regional income disparities by selective expansion of particular 

government expenditure programs. This was motivated by 

certain policy issues in the Ontario economy arising from 

observed per capita income disparities as well as differential 

employment opportunities among the province's economic 

regions. The major objective is to determine whether it is 

possible to make operational for government policy implement- 

ation the concept of program choice. 

It is invariably assumed that there is a general need 

for increased government expenditures because of the existence 

of widespread unemployment and industrial excess capacity. 

However, a general increase in expenditures is likely 

not to be sensitive to regional differences in these variables. 

Raising the level of aggregate demand may accentuate the 

problem of regional unemployment because of differences 

in locational and industrial patterns of unemployment and 

excess capacity.+ If the increased government spending is 

concentrated in industries and locations which are operating 

at or near full capacity rather than those where there is 

slack, the increased spending may be inflationary and may have 

limited employment-generating potential. 

A brief overview of some regional characteristics of 

the Ontario economy in 1965 is presented here to set the 

stage for assessing the economic consequences of varying 

limplicit in this proposition is the assumption that regional 
labour markets do not adjust efficiently and smoothly to 
changes in the regional pattern of labour demand. 
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the program mix of the provincial government expenditure 

budget. 

In terms of regional industrial structures, there 

appears to be considerable variation in the degree of 

diversification among the regions, with the "central core" 

lying midway between the extremes. Here, the index of 

diversification, as presented in Table 1, is the percentage 

of mining and manufacturing income generated by the five 

largest industries. According to this index, the North- 

eastern and Northwestern regions are most specialized since 

about 95 and 90 percent, respectively, of their mining and 

manufacturing incomes accrue from the five leading industries. 

At the other extreme, Lake Erie region appears to be most 

diversified since its five leading industries account for 

only 37 percent of mining and manufacturing income. 

The composition and relative importance of these five 

leading industries varies from region to region. The 

Northeastern region is clearly "dominated" by mining, and 

the Northwestern region by pulp and paper production. 

To a lesser extent, regions such as St. Clair and Niagara 

may be regarded as "Specialized" in motor vehicles industries, 

and iron and steel industries, respectively. And, finally, 

there are regions where specialization appears to be less 

obvious as in Central -Ontario where the relative share of 

the leading industry, automobiles, is by no means dominant 

or suggestive of great specialization. 

In sum, there are indications of significant differences 

among regions, in terms of both the composition and the 

degree of importance of their five leading industries. 

As a general principle, processing and later stages of 

manufacturing tend to be located in the "central 

core", particularly in the Central Ontario region, and 

“Hor greater detail, consult (Kubursi, et. al., Canadian 

Journal of Economics (February 1975)). po. 67-92. 



mining and initial stages of manufacturing industry tend 

bo) be located in the "outlying" regions. Under these 

circumstances, the central hypothesis of this study appears 

plausible -- viz., if each region has its own pattern of 

Specialization, it should be possible to influence the growth 

of regional incomes and employment selectively by varying 

the program choice of government expenditures. Furthermore, 

given the diversified structure of Ontario and the physical 

proximity of each region to the rest, the general assumption 

underlying this analysis is credible -- viz., regardless of 

the location (and/or industry source) of demand, the sub- 

provincial supply pattern of a given industry's output is 

that of the province as a whole. If the sub-regions were 

distant from each other and had no apparent specialized 

industrial pattern, the goods and services required to 

Support economic activity in a given sub-region would more 

likely be supplied from within that sub-region or from the 

nearest sub-regions. If this were the case in Ontario, 

the analysis would have required eleven intra-provincial, 

input-output sub-matrices. 

Another distinctive characteristic of the sub-provincial 

economic structure of Ontario is the extent of regional 

income disparities within Ontario. The profile of these 

disparities in 1965 is also reported in Table 1. In that 

year, per capita income varied from a low of $1,546 in the 

Georgian Bay region to a high of $2,811 in Central Ontario. 

The two regions with highest per capita incomes, Central 

Ontario and Niagara, are often lumped together as the 

"Golden Horseshoe" or "central core” ‘of the provincial 

economy. Ultimately it is the per capita income concept 

that stands as the test of regional income and employment 

effects of the various expenditure policy mixes. An attempt 

is made in this chapter to present results that correct 

income relatives by population relatives. 



“SITeFJFJV 
Te U

O
W
U
T
O
A
O
S
I
9
3
U
I
 

pue 
‘
s
o
t
w
o
u
o
o
g
 

‘Aanseory, 
Fo 

ATZSTUTIW 
OT4LeIUQ 

‘
Y
o
L
e
E
S
e
Y
 

d
T
W
O
U
O
D
Y
 

‘
u
o
T
1
I
E
g
 

S}JUNODOV 
[TBVUOTSeYy 

puke 
[
B
T
O
U
T
A
O
I
q
 

:9941N0S 

*
S
O
T
I
Z
S
N
P
U
T
 

POOM 
LAY 

IO 

‘
s
o
T
i
z
s
n
p
u
t
 

poof# 
J
o
y
o
 

*
4
F
e
A
L
D
I
T
e
 

pue 
S
a
T
I
T
Y
e
A
 

1
0
}
O
U
 

‘
S
u
t
u
t
m
 

‘
s
t
t
t
w
 

soeded 
pue 

d
r
n
d
 

- 
o
t
z
e
q
u
g
 

u
t
e
z
s
e
m
y
.
I
O
N
 

(VT) 
‘STL 

Tummes 

‘
s
t
e
q
o
u
 
A
r
e
u
t
a
d
 

r
o
y
i
o
 

‘
s
t
{
t
w
 

steded 
p
u
e
 
d
y
n
d
 

‘[9043s 
p
u
e
 
u
o
t
 

‘
B
u
T
U
T
W
 

- 
O
T
I
e
J
U
D
 

U
L
O
}
S
e
S
Y
I
L
O
N
 

(6) 
S
s
e
T
i
Z
S
s
n
p
u
T
 

P
O
O
M
 

I9Y4jO 

‘
y
u
o
w
d
t
n
b
e
 
u
o
t
z
e
q
o
d
s
u
e
r
}
 

I
o
y
.
O
 

‘
s
o
o
u
e
t
T
[
d
d
e
 

[
e
o
t
s
z
.
e
T
S
 

“
s
a
i
n
q
X
T
F
 

pue 
sin} 

Tuing 
‘
s
o
T
z
i
s
n
p
u
t
 

S
3
u
r
z
e
o
T
I
q
e
y
 

[Tejow 
T
o
y
o
 

- 
Aeg 

u
e
t
s
i
0
e
9
 

(g) 
{
q
u
o
u
d
t
n
b
o
 

s
u
o
t
z
e
o
t
u
n
u
m
o
s
 

‘jyFetIITe 
pue 

S
O
T
I
T
Y
S
A
 

1O0ZOU 
‘
S
T
[
T
W
 

OT13xX9} 
T
o
y
o
 

‘
s
z
o
n
p
o
i
d
 

L
e
q
q
n
a
 

‘
s
o
t
i
y
s
n
p
u
t
 

S
u
r
q
e
I
T
A
g
G
e
F
 

T
e
}
O
W
 

L
o
y
.
O
 

- 
O
T
I
e
J
U
O
 

ULOZSOMpPTIW 
(ZL) 

‘
S
e
T
L
I
s
N
p
u
T
 

pooy 
L9YyIO 

‘
S
o
T
I
]
S
N
p
U
u
T
 

3
U
T
J
e
I
T
I
G
e
F
 

T
e
J
O
W
 
T
O
Y
O
 

‘
S
o
e
T
I
O
U
T
M
 

puUe 

‘
s
o
T
t
o
m
o
i
q
 

‘
S
o
O
T
I
O
[
[
T
I
S
T
p
 

‘
s
o
t
a
i
y
s
n
p
u
t
 

[
V
O
T
W
E
Y
D
 

L
9
Y
z
O
 

‘
4
J
e
I
D
I
T
e
 

pue 
S
O
T
I
T
Y
S
A
 

T
O
J
O
W
 

- 
A
T
V
T
D
 

“3S 
(9) 

‘
S
e
T
L
O
U
T
M
 

puke 
S
O
T
L
O
M
E
L
q
 

‘
S
o
T
L
O
T
[
T
4
S
t
p
 

‘s o
n
p
o
i
d
 

Z
e
q
g
n
z
 

6
3
Z
F
e
L
D
I
T
e
 

pue 
S
O
T
I
T
Y
S
A
 

L
O
 
J
O
U
 

*
,
z
u
o
u
d
t
n
b
e
 

S
U
O
T
I
e
E
D
T
U
N
U
W
O
D
 

*
s
o
T
i
l
a
s
n
p
u
t
 

s
u
t
y
e
o
t
a
z
q
e
 

P
e
 Z
O
U
 

r 
: 

; 
: 

: 
f 

: 
3 

! 
I 

Z
o
y
.
O
 

- 
etTrg 

o
y
e
]
 

(g) 
f
A
L
o
u
T
Y
O
e
U
 

s
n
o
o
u
e
T
T
e
O
S
T
W
 

*
‘
S
a
T
I
Z
S
N
p
U
u
T
 

T
e
O
T
M
E
Y
D
 

T
9
Y
I
O
 

‘
S
o
T
A
I
S
N
p
U
T
 

B
u
T
J
e
d
T
I
G
e
F
 

[
e
J
O
W
 

L
o
y
.
O
 

*}ZFeIO 

-IT@ 
pue 

S
O
T
O
T
Y
O
A
 

L
O
J
O
U
 

‘
T
9
0
7
S
 

pue 
UCIT 

- 
e
L
e
S
e
I
N
 

(4) 
‘
X
L
O
U
T
Y
O
e
W
 

S
N
O
S
U
e
T
T
O
O
S
T
W
 

‘
S
U
T
I
N
J
O
e
F
N
U
e
U
 
S
N
O
S
U
B
T
T
I
D
S
 TU
 
‘
3
u
t
y
s
t
t
q
n
d
 

pue 
S
u
t
q
u
t
a
d
 

‘
s
o
t
a
y
s
n
p
u
t
 

S
u
t
z
e
o
t
a
q
e
z
Z
 

[e}JOW 
T
O
Y
O
 

“
Z
F
e
L
I
I
T
e
 

pue 
S
T
I
T
Y
O
A
 

L
O
J
O
U
 

- 
O
T
L
E
I
U
O
 

T
e
r
q
u
s
)
 

(¢) 
f
.
U
o
W
e
D
 

pue 
sUTT 

‘
k
e
t
o
 

‘
q
u
o
w
d
t
n
b
e
 

s
u
o
t
z
e
o
t
u
n
u
m
o
s
 

‘
S
e
T
i
}
s
n
p
u
t
 

p
o
o
z
 

19Y 
30 

‘
q
u
o
w
d
t
n
b
o
 

TetaySsnNpul 
T
e
o
T
I
}
E
T
O
 

‘
S
a
T
A
y
s
N
p
U
T
 

B
u
T
J
e
o
t
s
q
e
F
 

TeIoUW 

Z
a
y
.
O
 

- 
O
T
L
e
I
U
Q
 

eyeT 
(Z) 

f
q
u
e
u
d
t
n
b
e
 

s
u
o
t
z
e
o
T
u
N
W
U
O
D
 

‘
S
u
t
y
s
t
t
q
n
d
 

pue 
3
u
t
q
u
t
a
d
 

‘
s
t
t
t
m
 

a
o
d
e
d
 

pue 
d
r
n
d
 

‘
s
o
t
a
z
y
s
n
p
u
t
 

T
e
o
t
u
e
y
s
 

I
o
y
1
o
 

‘SatTt3xX9} 
I
T
Z
e
y
q
u
U
A
s
 

- 
O
T
i
e
j
U
Q
 

U
T
E
I
S
e
Y
 

([) 
:e1e 

UuOTS9Z 
Y
e
e
 

LOF 
LoepLO 

B
u
T
p
u
e
d
s
e
p
 

UT 
s
a
T
t
}
S
n
p
u
t
 

y
s
o
B
I
e
l
 

2ATF 
SUL 

:9270N 

6
8
°
 

970° 
Lv0‘00Z 

C50. 
v3v‘°S7Z 

E
C
O
 

O00‘ 
Try 

°3UO 
ULE S

O
M
Y
I
I
O
N
 

‘OT 

9
6
"
 

S60° 
S$ZS 

80£ 
vLO° 

8
7
7
9
S
 

6S0° 
000'S96 

*32UO 
U
E
I
S
e
S
Y
I
L
O
N
 

*6 

O
L
Y
 

vs, Oe 
€60‘EZT 

Lv0° 
$76‘ 

LZE 
IS0° 

000‘ 
20S 

keg 
uetsioa) 

°g 

CCl: 
190° 

ply‘ 
Lsv 

T90° 
SLE 

Sey 
9S0° 

000‘ 
9T6 

"ZUQ 
U
L
E
I
S
O
M
P
I
W
 

‘Z 

TSZ° 
L80° 

O
r
 

619 
TL0° 

79S‘ 
S8P 

890° 
OOO} 

Z
I
T
T
 

ATCT) 
A
G
 

oo 

clos 
970° 

oss‘ 
9
e
 

£90" 
I16‘ LEV 

950° 
000‘ 

9T6 
aTIq 

eye] 
“S 

66S" 
ony 

* 
O0L 

71S. 
I 

I
c
e
 

I8l‘Ovs 
a
 

000‘ 
8ST‘z 

V
L
E
S
P
I
N
 

‘PY 

OLt* 
LOv’ 

p86‘°sso's 
09¢° 

896‘ 
10S‘Z 

OSr' 
000‘ 

zs0‘°Z 
‘quo 

Te41qUsD 
“¢ 

760° 
750° 

09 
‘OvZ 

0S0° 
€$06‘0SE 

960° 
000‘68S 

"JuQ 
9yeT 

*Z 

L8v° 
TS0° 

000‘ 
rss 

Cole 
7
6
°
 
0S8 

SOT’ 
O00 

Lie 
t 

‘
u
O
 

ureyseg 
‘T 

*sdnoig 
Zoonporg 

(
0
0
0
.
 $) 

D
A
T
Y
 

3
S
e
3
z
L
e
T
 

A
q
 

S
O
A
T
I
E
T
O
Y
 

Q
W
O
S
U
T
 

S
O
A
T
I
E
T
O
Y
 

(
0
0
0
.
 
$
)
 

p
e
 y
e
r
e
u
s
y
 

s
w
o
o
u
U
y
 

B
u
t
i
n
z
o
e
j
n
u
e
p
 

B
u
T
A
n
j
z
o
e
f
n
u
e
p
 

S
o
A
T
e
T
I
Y
 

S
W
O
o
U
T
 

Q
U
O
D
U
T
 

J
O
 

o
s
e
 
j
U
u
d
d
I
E
g
 

p
u
e
 

S
U
u
T
U
T
W
 

p
u
e
 

S
s
u
T
U
T
W
 
u
o
t
y
e
t
n
d
o
g
 

u
o
t
j
e
[
n
d
o
g
 

 
[
e
u
o
s
i
e
g
 

T
e
u
o
s
t
a
g
 

“sogl 
‘
S
U
O
T
Z
O
Y
 

O
T
I
e
I
U
Q
 

UT 
U
O
T
}
J
e
I
J
U
E
D
U
O
D
 

[eTIIsSNpUl 
pue 

u
o
T
z
e
[
n
d
o
g
 

‘awosUT 
T
e
U
C
S
t
e
q
 

“1 
P
T
L
 



2% The Analytical Approach 

(a) The Assumptions of the Model 

The model applied here rests on a number of assumptions 

that qualify and restrict its applicability. These assump- 

tions are independent of the assumptions made to construct 

the data needed to implement it, although some of the latter 

assumptions are indistinguishable from those pertaining 

to the model. The following is a short list of some of the 

crucial assumptions. 

(i) The supply of labour is perfectly elastic at 

the prevailing equilibrium wage rates and employment is 

demand determined. 

(ii) The supply of output is perfectly elastic at 

the prevailing equilibrium prices. Output is, therefore, 

assumed to be demand determined. 

(iii) Exports and investment are exogenously 

determined and do not respond to changes in other variables 

of the model. 

(iv) All variables are expressed in real terms and 

since prices do not change, all changes in the variables are 

quantity changes. 

(v) Consumption is a linear function of disposable 

income and independent of relative prices. This in other words 

assumes that individuals possess Cobb-Douglas identical 

utility functions. It is also consistent with the assumption 

that each sub-region consumes a fixed proportion from each 

commodity. 

(vi) The sub-regions of the province are assumed 

to be too close to each other and sufficiently specialized 

such that no interregional input-output system is required 

to analyze the sub-regional income and employment multipliers. 
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(vii) No substitution among factors of production is 

permitted. 

(viii) The system is static. 

(ix) Industrial purchases associated with each 

government expenditure program are invariant with the 

level of expenditures. In other words they represent fixed 

proportions. 

(b) The Computation of Regional Income and Employment 
Multipliers 

In what follows an attempt will be made to verbalize 

complex mathematical manipulations. Readers familiar with 

mathematics should consult the Technical Appendix instead. 

The multiplier concept adopted here is the ordinary one 

which measures the sum of a series of income generations 

associated with the different rounds of interaction among 

the various sectors'of the economy triggered by a unit 

change in final demand. The income components that are 

accumulated pertain to the initial income component under 

final demand and the weighted direct income associated with 

each industry sustaining the dollar increase in expenditures. 

To this is added the indirect income generated as the system 

of equations representing the input-output relationships of 

the economy are solved. In/addition to all this, another 

component of income is added which reflects the endogeneity 

of consumption. 

The computations are most easily visualized as being 

performed in two successive rounds. The first round consists 

of a conventional input-output calculation to determine 

the direct, indirect and induced output effects resulting 

from a change in a given government expenditure program. 

In the second round, the output effects are converted into 

income effects, and simultaneously allocated over the ten 
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economic regions using the data on the regional distribution 

of sectoral value added and wages. 

Bs Difficulties with the Approach 

It should be emphasized that economic models are 

primarily tools of planning and decision making. They do 

not replace the process of decision making but merely 

assist it. The model presented here suffers from the same 

limitations as all other models. It does not take account 

of all conceivable influences on the real-world systems to 

which it relates. It is ultimately a facsimile of reality. 

But this facsimile is a powerful construction that can 

explore idealized alternatives which could not be investigated 

an reality... Tt canbe fused for sprediction, (usually in, ‘a 

hypotheticalvandyconditional ‘form: aif *you’do, this; ‘then 

that will 7follow; or if you "want that to happen, «then 

you must do this. Naturally, the results are not always 

precise and can only be viewed in the light of the as- 

sumptions made. 

The assumptions made to operationalize our model impute 

a large measure of difficulties that should best be evaluated 

before implementing the model. 

The assumptions about excess capacities, technology and 

fixities of prices and wages are all statements about initial 

conditions. If these are violated even in part, the con- 

clusions and predictions of the model would have to be 

viewed with caution and suspicion. Furthermore, if the 

structure of production of the, various regions 1s thought 

to be less specialized and transport costs among the various 

sub-regions of Ontario are considered significant, then the 

whole approach utilized here would have to be replaced with 

another that allows close sub-regions to trade more substan- 

tially with each other than is currently the case under this 

type of model. 
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The static nature of the model with investment taken as 

fixed will generate impact effects that are often temporary 

and fall short of the total effects. 

Finally, we would like to emphasize that despite all 

these problems, our model does have a great advantage given 

its ability to provide quantitative estimates in place of 

general impressions about the spatial effects of fiscal 

policy in Ontario, and to take account of repercussions and 

interactions among different elements of a complex system. 

4. The Results 

Tables 2 and 3 report the results derived from applying 

the model developed in the Mathematical Appendix to the data 

on the interregional distribution of total income per ten 

thousand dollars increase in each provincial government 

expenditure program. 

Table 2 presents estimates of total income (value added) 

generated by each program in every sub-region, where total 

income is calculated first as including only direct plus 

indirect effects, and then as including direct, indirect, 

and induced income effects. Each cell in the Table cor- 

responds to a region, indicated by a column title. There 

are three entries in each cell. The first represents the 

total amount of income generated by direct and indirect 

effects in the region in response to a ten thousand dollars 

change in the program expenditure indicated by the row title. 

The second entry represents the total income generated in the 

region when induced effects are added to the direct and indirect 

effects. These two entries are, of course, interpreted as the 

regional total income effects associated with the given govern- 

ment expenditure program. The third entry in the cell has two 

numbers in parentheses, the first being the rank of the region 

with respect to income of the given program, and the second 

being the rank of the program within the given region. The 

lower is the first number, the greater the amount of total 
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(direct, indirect and induced) income generated in that region 

by the program indicated in the row title as compared with 

income generated by that program in the other regions. The 

second number indicates which program generates the most total 

income for a given region: the lower this number, the greater 

the amount of total income generated in the given region by the 

particular program compared with all other programs. 

Table 3 is constructed along lines similar to those 

underlying Table 2, with the exception that the data and 

ranks appearing in the cells relate to estimates of wage 

value added by region. Again, the first two entries in each 

cell are interpreted as regional wage income effects. 

Since these tables are so detailed, the discussion 

below is confined to some of their more interesting and 

extreme features. The tables constructed for the actual 

expenditures of government will be modelled along similar 

lines. In fact, any discrepancy between the results reported 

in Tables 2 and 3“and) those to follow reflects the fact that 

the unrestricted results in Tables 2 and 3 are independent 

of the actual expenditure weights. Given equal expenditures, 

some programs generate larger income in some regions than 

others. Thus, these income effects and/or multipliers can 

be utilized as indicators of the comparative productivity of 

expenditures. 

& 

(a) Regional Total Income Effects and Multipliers by Program 

When the expenditure on a particular program®is ’ increased 

by ten thousand dollars, the regional income effects described 

in Table 2 indicate both the amount by which provincial 

income will increase in response to the initial increase 

in demand and, more importantly, the amounts in which this 

increased total income will be distributed inter-regionally. 
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One possibility is, of course, that the increased 

provincial income will be distributed among the regions 

according to the ranking of total incomes established in 

Table 1. However, the results described in Table 2 indicate 

that an increase in expenditures on a given program does not 

have a "neutral" expansionary effect on regional incomes, 

Since in none of the program rows are inter-regional income 

effects rankings in exact correspondence with the inter- 

regional ranking of size. 

In general, then, expansion in any particular program 

has differential impact on regional income distribution. 

This finding is suggestive of the possibility of selectivity 

in regional fiscal policy. Table 2 describes the extent of 

dispersion among regions in incomes generated in response to 
an increase of ten thousand dollars in a given expenditure 
program. Generally, the results indicate whether the bncnease 
in demand for the various expenditure programs has selective 
impact regionally, that is, whether the income effects are 

localized within a particular region or tend to spill over 
to other regions in the economy in proportionto their size: 

Those programs which generate the greatest income 

expansion in each region (taking account of only direct, 

indirect and induced repercussions on regional income) can 

be singled out for comment. For instance, the General 

Government program has the greatest effect in Eastern 

Ontario, Central Ontario and Georgian Bay. Transportation 

and Communication has the greatest income effects in the 

Lake Ontario, Niagara, Lake Erie, Lake St. Clair, Midwestern 

Ontario and Northeastern Ontario regions. Interestingly, 

Recreation and Culture generates the largest income effects 

in Northwestern Ontario. An expansion in the Education 

program seems to generate rather limited income potential 

in most of the regions: it ranks seventh out of nine in 

four regions and eighth in the remaining regions. Similarly, 

expenditures on Health seem to generate low income effects 

in several regions: Health ranks eighth in Northwestern 

Ontario and sixth in Northeastern, Midwestern Ontario, 
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Georgian Bay, Lake Erie and Lake Ontario, and fifth in 

Central Ontario, Niagara, and Lake St. Clair regions. 

In general, it is possible to find references in Table 

2 to programs which have primary impact in one of the 

regions of the "central core" and secondary impacts outside 

the "central core". But there is no program that has an 

impact in any single region outside the "central core" which 

is greater than its impact on one or the other of the 

"central core" regions. The pattern of income creation seems 

to be well defined. The Central Ontario region is fLixst, 

Niagara is second, Eastern Ontario is third; the Northwestern 

region invariably ranks lowest for each and every program. 

Differential regional effects tend to be apparent only 

for Lake Erie, Lake St. Clair, Midwestern, Ontario, and 

Northeastern Ontario. However, in these regions there 

appears to be no dominant program and, hence, no obvious 

way to generate regional income growth without simultaneous, 

large, spillover effects in’ the “central core’. "There as; 

perhaps, the possibility of reducing relative disparities 

among these regions themselves, and between them and the 

"Central core". The differences in income effects between 

each region and the "central core" by program are not equal, 

which suggests that by a careful and selective process a set 

of programs may be organized that can reduce relative income 

disparities. The empirical nature of this selectivity will 

be taken up later when actual program choice is examined. 

(b) Regional Wage Income Effects and Multipliers 

A large percentage of Ontario's industries are foreign- 

owned and, consequently, repatriate substantial income to 

non-residents of Ontario. Given government's interest in the 

capacity of its expenditure programs to generate employment 

in the various regions, Table 3 has been constructed. It 

reports the inter-regional distribution of increases in 

wage income. 



A direct comparison of row and column rankings in Table 

4 with row and column rankings in Table 2 relates the effects 

of program expansion on the inter-regional distribution of 

wage income to the effects on total income. The conclusions 

for wage income effects are essentially similar to the 

results already described in connection with Table 2. Programs 

which generate the large wage income effects in a particular 

region are usually those which also have the greatest effect 

on total income, although there are a few changes in ranking 

and relative magnitudes. The regional wage income dis- 

tribution seems even more heavily clustered in the richer 

regions of Ontario than is total income. The possibility 

of generating employment opportunities in the outlying 

regions is constrained by this pattern of distribution. 

Changing the mix of program choice is of limited consequence 

when it comes to altering the regional employment profile. 

The "central core" is decisively dominant over the other 

regions in absolute as well as in relative wage income. 

For instance, the share of the "central core" in direct 

and indirect income for the Education and Transportation 

program is over 57 percent, whereas it is 56 percent for Health. 

It is 96 percent for General Government. 

(c) Actual Government Expenditures by Program 1965/66-1972/73 

The nature, pattern and magnitudes of growth in total 

government expenditures and the program composition of 

these expenditures over the period 1965/66-1972/73 are the 

Subject of this section. Tables 3, 4 and 5 present the 

wages and salaries components, other expenditures (non-salary 

expenditures), and total expenditures by program, respectively. 

The results indicate that expenditures on Education, 

Transportation and Communication, and Health accounted for 

almost 2/3 of total government expenditures between 1965/66 

and 1969/70. This ratio increased from 65 percent in 1970/71 

eo fo ppereent sin 1971 //2.5 The rise.in thisrvratio. from 

1969/70 to 1971/72 is explained for the most part by the 
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rise in expenditures on Health which increased more than 

fifteen-fold between 1965/66 and 1971/72 from $111 million 

to $1,736 milion, 

Total expenditures increased almost five-fold between 

1965/66 and 1971/72. Expenditures on Education also increased 

five-fold, whereas expenditures on Transportation and Com- 

munications increased by only thirty percent, and expenditures 

on Natural Resources, and Industrial Development by a meager 

eighteen percent. Interestingly, expenditures on Recreation 

and Cultural Services increased more than eight times. 

Expenditures on Health in 1972/73 account for almost 

58 percent of total government expenditure. This fact and 

the other changes discussed above have far reaching 

consequences for the distribution and generation of income 

in the various sub-regions of the province. The discussion 

of these impacts are the subject matter of the next section. 

(d) Differential Regional Impacts of Government Expenditure 
Programs in 1965/66 

The ten regions were ranked in descending order ac- 

cording to population relatives in Table 1 as follows: 

Central Ontario, Eastern Ontario, Niagara, Northeastern 

Ontario, St. Clair, Lake Erie, Midwestern Ontario, Lake 

Ontario, Georgian Bay and Northwestern Ontario. The results 

in Table 6 show that there is a discrepancy between the 

way increased provincial income resulting from provincial 

government expenditures in 1965/66 was distributed over the 

regions and regional population relatives. In Table 7, 

the ratios of regional income generated by each program 

(excluding induced effects) are presented to demonstrate 

the extent of such discrepancies. If, for a given 

expenditure program, in a particular region the ratio is 

less than one, it simply indicates that the region is not 

receiving the share of income that its population relative 

would have qualified it to receive, and vice versa if the 

ratio is greater than one. When the ratio is equal to one, 
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the impact is judged to be neutral. The tables in which 

these ratios are presented are extensions of the preceding 

tables, but answer different questions. The ratios are 

particularly relevant since they indicate whether each 

region partakes sufficiently, given its population, in the 

general growth of the province. On the other hand, the 

absolute income figures are particularly suited for 

questions pertaining to the actual magnitude of economic 

policies. 

Several interesting remarks can be made about the 

results in Table 7. The various expenditure programs seem 

to have generated marked differences in tneir regional 

impact in 1965. For instance, expenditures on Education 

have generated a disproportionate impact in Central Ontario; 

in no other region did this program generate an income 

relative that exceeded the population relative. Transportation 

and Communications also seem to have favoured the "central 

core". Health, on the other hand, generated ratios 

preeater than one in the “central core", but ,also in-Lake 

Erie, Lake St. Clair, and Midwestern Ontario. Given the 

large share of the Health program in total provincial 

expenditures, it is probable that Health expenditures 

had an ameliorative influence on regional per capita income 

disparities in Ontario in 1965/66. 

Nevertheless, it is disturbing to find that, in 

1965/66, regardless of the expenditure program, Eastern 

Ontario did not have a single ratio greater than one which 

indicates that this region did not share in the total income 

generated in the province in proportion to its population. 

If no emigration of people were to take place from this region, 

it would suffer a loss in relative per capita income. 

It is worth noting that the Industrial Development and 

Resources Program came close to generating a neutral impact 

in this region. In Northwestern Ontario all programs 

except Industrial Development and Resources generated what 
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may be considered destabilizing impacts; the most depressing 

impact (ratio less than one) was generated surprisingly 

by the Transportation and Communications program. In 

Northeastern Ontario, only Industrial Development and 

Resources generated a per capita income relative greater 

than one. In Georgian Bay none of the programs had any 

ameliorative impact; in fact, all served to increase 

regional per capita disparities. Lake Ontario region 

benefited relatively from none of the programs. 

On the other hand, the differential per capita income 

impacts of almost all programs except Education and Recreation 

and Culture had positive influences on Midwestern Ontario. 

This region had a share of total income generated by these 

programs that exceeded its population share. In Lake St. 

Clair a number of programs had impacts that exceeded one. 

These were Public Safety and Protection, Industrial 

Development and Resources, Social and Economic Welfare, 

and Health. The remaining programs had ratios less than 

one. Lake Erie region benefitted from expenditures on 

Health, Social and Economic Welfare, Industrial Development 

and Resources, General Government, and Public Safety and 

Protection. Niagara region benefitted from almost every 

expenditure program save (iducation. “Similariy, Central Ontario 

benefitted rather markedly from most programs with the exception 

of Public Safety and Protection and Industrial Development and 

Resources. 

The general conclusion is clear. Some expenditure 

programs seem to have generated impacts in outlying regions 

that exceed their population relatives. However, the most 

depressed .regions of Ontario were adversely affected by the 

pattern of program choice by the provincial government. A 

notable exception is the positive differential income effects 

generated by the very large Health expenditure program. 

When they are considered, the macroeconomic effects of 

consumption have a decisive impact. For example, the 
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Central Ontario region now shows ratios greater than one 

for every program. Furthermore, these ratios are larger 

than any corresponding row entry in Table 8. This suggests 

that while it was possible to expand one of the outlying 

regions relative to the other outlying regions, it was not 

generally possible to expand those regions relative to the 

"Central core". Five regions show no program with income 

relatives greater than their population relatives. The 

inclusion of final demand weights reinforces the concentration 

of the province's growth in the "central core" which was 

apparent earlier. Efforts to eliminate regional disparities, 

therefore, may be to some extent self-defeating. 

The analysis of wage income ratios reveals the concen- 

tration of the highest levels of per capita wage income 

relatives in Central Ontario. Niagara and Midwestern Ontario 

feature a number of ratios that exceed one. In fact, for the 

Social and Economic Welfare program in Midwestern Ontario 

the ratio exceeds the corresponding entry in Central Ontario. 

The inclusion of induced effects alters the pattern in much 

the same way as its inclusion altered the income relatives 

in Table 8. 

The indices in Table 10 indicate a greater tendency 

towards clustering of wage income relatives in Central 

Ontario. In Niagara, Midwestern Ontario, Lake St. Clair 

and Lake Erie, there exists no program with a ratio exceeding 

one. 

The differential wage income effects, by program and 

region, for the 1965/66 provincial government expenditure 

pattern are presented in Table ll. The results are rather 

similar to those in Table 6; however, some rankings have 

changed and the relative effects are more clustered. 
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(e) Differential Regional Impact of Government Expenditures 

an, 1972773 | 

The largest income contribution in each and every region 

is now made by Health. Even in Niagara, which as recently ; 

as 1969/70, had the largest income generated by Transportation 

and Communication, now features a contribution by the Health | 

program which is almost six times as large as that made by | 

Transportation and Communication. In some regions the Health | 

contribution is almost ten times the second largest 

contribution. More interesting, however, is the fact that Health's| 

contribution in many regions is larger or just as large | 

as the sum of contributions generated by the rest of the 

programs combined. 

The Education program makes its largest relative 

contributions in Eastern Ontario, Central Ontario and | 

Northwestern Ontario. This represents an improvement over 

1965/66 as well as over 1968/69 and 1969/70 when it ranked 

lower in the same regions. Public Safety and Protection 

is now credited with the second largest income contribution 

in every region in Ontario except in Central Ontario where 

it ranked fourth. | 

The decline in the relative and absolute income 

contribution of Transportation and Communication is clearly 

indicated from results presented in Table 12. In Eastern 

Ontat.o Le nowilanks Lretn, third in Lake Ontario, second 

in Central Ontario, third in Niagara, Lake Erie, Lake 

St. Clair, Midwestern Ontario and Northeastern Ontario, 

fourth in Northwestern Ontario and fifth in Georgian Bay. | 

Industrial Development and Resources seems to have also 

suffered a reduction in relative importance. Instead of 

the fourth wank Lt enjoyed’ in=196576¢, its rank in 1972772 

had slipped to sixth. General Government, on the other 

hand shows a minor improvement in most regions from the | 

fitEth frank to the: fourth: | 
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The differential employment incomes generated by each 

program in every region in 1972/73 are presented in Table 

13. The results indicate again a clear dominance of Health, 

a general softening in the impact of Transportation and 

Communication, and a growing importance of Education. 

The magnitudes of absolute wage income are rather large and 

the inter-program differentials are wide. It is also clear 

that the inter-regional absolute differentials are widening. 

To demonstrate the differential impact of changes in 

the relative importance of programs when no changes are 

made in their industrial composition, we generated the income 

contribution in 1972/73 of each program using the 1965/66 

budget proportions. In other words we generated the income 

contribution of each program in 1972/73 as if the budget in 

1972/73 is allocated over programs in just the same way 

as che 1965/66 bvdget was. The results of this hypothetical 

experiment are presented in Table 13 for the total income 

impact and in Table 14 for employment income. 

Interestingly, Transportation and Communication 

assumes dominance over every other program; Health ranks 

second and Public Safety and Protection, third. Education 

is generally sixth and Industrial Development and Resources 

fourth. The inter-program differentials are rather small in 

marked contrast to 1972/73 proportions. 

The total regional impact is also changed, Lake Ontario 

fares better under the 1965/66 proportions than under 1972/73 

proportions and so does Niagara, Northeastern and Northwestern 

Ontario. In fact, every region shows an improvement, 

however small, over its total income share under 1972/73 

proportions. This suggests that the budget proportions 

in 1972/73 generated lower income than they could have. For 

if the budget were allocated according to 1965 proportions, 

higher incomes would have resulted in nearly all the regions 

of the province. Since some outlying regions improved more 

Ahoy 
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perceptibly than central core regions, the old proportions 

were more disparity lessening than the new ones. 

Se Evaluation of the Results 

Naturally the results suffer from two broad categories 

of difficulties: those associated with the model and those 

that pertain to the data to which the model was applied. 

Inasmuch as the model rests on questionable premises and 

assumptions and the data on shaky and unreliable foundations, 

the results are suspect in a measure that often exceeds the 

sum of these two difficulties as one compounds the other. 

The results derived provide interesting and useful informa- 

tion on the impact of government expenditure and the distribu- 

tion of this expenditure impact over the various regions of 

Ontario. Changes in budget proportions on programs have resulted 

in a differential impact on the regions, Therefore, diitercr: 

substitutions among programs within the budget may result in 

different patterns of income distribution among the regions. 

If these questions of assessment of fiscal policy impact 

are important, further work in this area is necessary. ~ The 

data base is admittedly poor and stands substantial improvements. 

The input-output table could be overhauled and reproduced to be 

consistent with that of Ottawa and for a more recent year than 

1965. Government expenditures should be presented as a matrix 

and not as a vector. The household sector should be allocated 

properly over regions and so should consumption at least. 
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Chapter 9 

How Efficient are Ontario Government Expenditures 
A. A. Kubursi 

oe Introduction 

Can the Ontario government budget in 1965 or in any 

other year be considered efficient? Of the various 

multipliers discussed previously, which should be consulted 

when the Ontario government budget is examined for efficiency 

in generating income and employment? 

These two questions involve a theoretical question and 

an empirical question. Once the theoretical question of 

which multiplier to consult is solved, the empirical question 

will no longer be difficult to solve. 

In the Technical Appendix to this chapter we develop 

an optimization problem in which government is hypothesized 

to seek the maximization of employment and/or income of the 

province subject to a number of constraints.. The solution 

to this programming problem defines a criterion for achieving 

this objective subject to the constraints of living within the 

budget and not violating boundary limits on individual 

expenditure programs. The criterion of budget efficiency 

requires a budget composition involving higher proportions 

of the budget being allocated to efficient expenditure 

programs. Efficient expenditure programs require that 

program expenditures must be absorbed into those industries 

whose income partial multipliers are greatest. 

25 The Analytical Approach 

(a) The Assumptions of the Model 

The determination of efficient programs and an 

efficient budget rest on a number of crucial assumptions 

about the nature of government objectives, the nature of 



production and demand of the economic system and a host of 

other operational simplifications required to render the 

model applicable. As such, the results that follow from 

this model should not be construed to represent what 

would actually occur when government formulates and imple- 

ments the budget. Rather, they represent what changes would 

occur if all the assumptions of the model were satisfied. 

The following list of assumptions presents a brief. 

account of the specific assumptions utilized in this 

application. 

(1) The model is static and does not accommodate 

changes in investment and capacity; 

(2) Excess capacity exists in all industries; 

(3) Wages are fixed in all industries and regions. 

This is a consequence of assuming perfectly elastic supplies 

of labour in all industries and regions and fixed capital; 

(4) Government is assumed to seek the maximization of 

employment and/or income; 

(5) Leontief technology describes the technology of the 

economy; 

(6) Government expenditure programs represent activity 

levels and their industrial purchases are in fixed proportion 

to the total program expenditure; 

(7) All industrial outputs are flexible; 

(8) All taxes and other charges remain fixed; 

(9) A number of assumptions that pertain to the 

input-output tables of Ontario could justifiably be added 

here. 
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Subject to these assumptions we proceeded to compute 

the multipliers and ranks of the various industries and 

government expenditure programs. 

(b) The Determination of Efficient Programs and Budgets 

The aim is to identify which industries generate the 

highest income and employment multipliers in response to 

unit changes in their final demand. Having done this, we 

ranked these multipliers according to how large is their 

Magnitude. Next, we ranked the magnitudes of the coef- 

ficients of the industrial purchases of each program. The 

correlation coefficient as a measure of association between 

the two ranks were computed. Those programs with positive 

and significant correlation coefficients were considered 

efficient programs. The budget that allocates high 

proportions of expenditures to efficient programs is considered 

an efficient budget. 

Si Difficulties with the Approach 

There are several sources of difficulties with the 

analytical approach as utilized here. The government is 

assumed to seek the maximization of employment and/or 

income to the neglect of several other objectives. The 

fact that we restrict expenditure levels on the different 

programs to particular intervals could be interpreted as 

satisfying different implicit objectives. But these implicit 

objectives remain vague and perhaps too implicit. 

All industrial outputs are assumed flexible with no 

Capacity bottlenecks and no foreign input constraints. 

The fact that we face nowadays a growing state of resource 

shortages and severe inflationary pressures, should cast some 

doubt on the validity and usefulness of these assumptions. 

Wages and other value added components are taken as 

fixed and invariant to changes in intersectoral and/or 

inter-regional demands. 

19 



The static nature of our analysis is another source 

of difficulty. Reality is dynamic and uncertain whereas 

Our models are static and deterministic. 

Several other limitations could be cited here. The 

fact that the inter-regional multiplier effects are sup- 

pressed, the Ontario input-output tables are unreliable, 

the expenditure coefficients are questionable and the 

regionalization of value added is somehow arbitrary, 

diminish in a significant way the reliability of our 

results. We shall argue, however, that the plausibility 

of the results may still be relevant and intact. 

4. The Results 

In Table 1 the income and "employment income" 

multipliers of the various industries in Ontario together 

with their ranks are presented. Simple multipliers are 

those that exclude the induced effects generated by the 

consumption-income relationship; otherwise they are referred 

to as induced multipliers. 

The highest simple income multiplier generated in 

Ontario per one dollar increase in its final demand is that 

of Communication and Other Services industry followed by 

Printing and Publishing; Construction is third and Tobacco 

and Tobacco Products is fourth. As for the induced income 

multipliers, the ranks remain the same, only the magnitudes 

change. 

The highest simple "employment income" multiplier 

is generated by Construction, followed by Printing and 

Publishing; Furniture and Fixtures is third and Dairy 

Products iis) fourthe 

Interestingly, the ranks of the induced employment 

multipliers also remain the same as those of the Simple 

employment multipliers. 
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In Table 2, the ranks of the government expenditure 

coefficients by program and industry are presented. The 

Education program absorbs its highest requirements from the 

Communications and Other Services industry followed by 

Transportation, Storage and Trade; third is Printing and 

Publishing, fourth is Utilities. The Transportation and 

Communication program absorbs its highest requirement not 

surprisingly from Construction, second is Communication 

and Other Services industry; third is Clay, Lime and Cement 

industry and fourth is Other Metal Fabricating industries. 

The Health program also absorbs its highest industrial 

requirement from Construction. Second highest is Communication 

and Other Services; third is Other Chemical industries; 

and fourth is Agriculture. 

What emerges from the study of the information in 

Table 2 is the fact that Communications and Other Services 

and Construction account between them for the highest 

industrial absorption shares of the various programs. 

Moreover, the services sectors appear to figure more 

Significantly in the industrial bill of government 

expenditure than the rest of the sectors. This is in confor- 

mity with the general nature of government expenditures and 

operations. 

Two sets of statistical tests were applied to assess 

the correspondence of the ranks of program industrial 

purchases and income and employment income multipliers. 

The first involved the calculation of correlation coef- 

ficients between the various pairs of observations and the 

results are presented in Table 3. The second procedure 

involved the application of Kendall's coefficient of 

concordance. 

The results in Table 3 indicate that all the programs 

industrial purchases ranks are positively correlated with the 
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TABLE 3 CORRELATION COEFFICIENTS AND THEIR RANKS 

Simple Income Simple Employment 
Multiplier Multiplier 

Program 

* 

Education 8 -104, 
Transportation § Communicatio 4 .202 
Health 2 (Oo2 
Social 4 Economic Welfare 9 .073 
Recreation § Culture 1 SSS 

Home § Community 6 seAtf lr. 
Industrial Development and i -140 
Provincial Resources 
General Government : 3 . 340, 
Public Safety § Protection : 5 2208 

* 

Stands for the Coefficients that are not Statistically significant at 
% level for 47 degree of Freedom. 

TABLE 4 COEFFICIENTS OF CONCORDANCE 

Coefficient of 
Program 

Concordance 

1. Education Boe 

2. Transportation 4 Communication Ov, 
Slealiih: OW 

4. Social §& Economic Welfare 55 

5S. Recreation § Culture ial 

6. Home § Community S55) 

7. Industrial Development and 58) 
Provincial Resources 

8. General Government OW 

9. Public Safety 4 Protection .64 
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income and "employment income" multipliers of the various 

industries. This by itself is an interesting result. 

However, the extent of the magnitudes of association and 

correspondence and their statistical significance present 

a different aspect of this correspondence. 

The Recreation and Culture program possesses the 

highest correlation coefficient for both the income and 

employment income classification. The magnitude of the 

correlation coefficient is higher for the income multipliers 

than that of "employment income" multipliers. The rank 

correlation test of significance at the (.01) level shows 

that it is statistically significant for both cases. 

The Health program also displays a significant correla- 

tion coefficient for income and employment. In the case of 

income multipliers it ranks second, whereas it ranks third 

in the latter case; the General Government program now 

displaces Health in the employment income multipliers 

case. The Education program as well as the Recreation 

and Culture program reveal low correlation coefficients 

in both cases. The Transportation and Communication 

program ranks fourth when the income multipliers are 

considered, whereas it ranks sixth in the case of employment 

multipliers. 

In Table 4 another coefficient of association was 

applied. The results indicate a rather strong concordance 

between the ranks of income multipliers and ranks of 

industrial purchases of the Recreation and Culture program. 

The coefficient of concordance of this program is (.71), 

which is the highest coefficient. The lowest is that 

associated with the Education program. Of interest here 

is the fact that the concordance coefficients obey the 

Chi-Square distribution and that all the coefficients 

are significant at the (.005) level of significance with 

48 degress of freedom. 
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In Table 5, the percentage allocation of the Ontario 

Budget over the various programs between 1965/66 and 1971/72 

are presented. It-is clearly demonstrated that the as- 

sociation between the efficient programs and the budget 

proportions allocated to these programs is rather weak. 

It is sufficient to point out that the most efficient 

program receives the lowest budget proportion over the 

whole period. However, it is also true that Health which 

accounts for the largest proportion of the budget from 

1969/70 onward commands a relatively high standing and 

that the increased expenditures on this program therefore 

represent an improvement in the efficiency of the budget. 

The decline in the proportions of the budget allocated to 

Education also plays a similar role. 

The determination of the efficiency of the government 

budget (expenditure side only) in terms of its income and 

employment generation potential in the various regions, 

requires the prior determination of the various income 

and employment multipliers in the various regions. Tables 

6 and 7 present information relating to income multipliers 

and employment multipliers as well as their ranks respec- 

tively. Since the differences in ranking among industries 

are minimal when simple and induced multipliers are con- 

cerned, only the induced multipliers are considered. 

Different industries generate the largest income and 

employment multipliers in the various regions and this is 

sufficient to result in diecarentletrieient programs for 

most regions. For instance, Synthetic Textiles is the 

leading industry in Eastern Ontario, Electrical Industrial 

Equipment in Lake Ontario, Printing and Publishing in 

Central Ontario, Iron and Steel in Niagara region, Agriculture, 

Forestry and Fishing in Lake Erie region and Georgian Bay 

region, Distilleries, Breweries and Wineries in Lake St. 

Clair region, Tobacco and Tobacco Products in Midwestern 

Ontario region and Northwestern Ontario and Sawmills in 

Northeastern Ontario. 
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TABLE 5 PROVINCIAL GOVERNMENT EXPENDITURES BY PROGRAM 

"Percents"! 

Program 
I Bh a me eh 

1. Education 

2. Transportation and 
Communication 

oe Health 

4. Social Welfare 

S. Recreation § Culture 

6. NAT. Resources, trade 

7. -General Governments 

§ Development 

8. Protection of persons 
and property 

Employment multipliers tend to be different than 

income multipliers but they seem to follow more or less the 

same general pattern detected in Table 6, namely different 

industries seem to generate differential impacts in the 

various regions. Construction generates the highest 

employment multiplier in Eastern Ontario, Lake Erie and 

Lake St. Clair, Electrical Industrial Equipments in Lake 

Ontario, and Niagara, =Printing “and Publishing in ‘Central 

Ontario, Furniture and Fixtures in Midwestern and Georgian 

Bay regions, Sawmills in Northeastern Ontario, and Paper 

Products in Northwestern Ontario region. 

Thes correlation, COCcEEMCTents Of the) ranks of ‘the 

various programs industrial purchases with the regional 
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income and employment multipliers are presented in Tables 

8 and 9, respectively. A striking feature common to both 

tables is the presence of negative correlation coetficients. 

This signifies that the budget is rather awkwardly inef- 

ficient in that region. In other words, the expenditure 

programs seem to purchase industrial products in large 

proportions from industries with low income multipliers 

in the given region. 

In Eastern Ontario the Transportation and Communication 

program displays a negative correlation coefficient. 

Given that up until 1969 this program absorbed a large 

proportion of the Ontario government budget, the impact of 

the budget on this region must have been differentially 

negative inasmuch as its correlation coefficient for the 

other regions is positive. The leading three programs for 

the region in terms of positive and significant correlation 

coefficients are the Recreation and Culture, followed by the 

industrial Development and Resources programs. Third is the Healt 

program. In Lake Ontario region, none of the programs 

shows a negative correlation coefficient and a few show 

a Significantly positive correlation coefficients. These 

include Recreation and Culture, Industrial Development 

and Resources and Health. 

In Central Ontario region, again no program is associated 

with a negative correlation coefficient. General Government 

possesses the highest correlation coefficient, followed by 

Transportation and Communication. Third is Protection 

and Public Safety. In Niagara, General Government, 

Transportation and Communication and Health represent the 

three programs with positive correlations coefficients. 

In this region, however, Education, Social and Economic 

Welfare, Home and Community and Industrial Development 

and Provincial Resources all show a negative correlation 

coefficient. It must be pointed out, however, that none of 

these negative coefficients is statistically significant at 

even the ten percent level. In Lake Erie region, Recreation 
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and Culture, Home and Community and Health represents the 

three programs with high and positive correlation coefficients. 

Only one program shows’a zero correlation coefficient, the 

rest are ‘all positive. 

In Lake St. Clair, the Health program displays a 

positive and significant correlation coefficient. Given the 

increased importance of this program in the total Ontario 

budget, this region would stand to gain from such a develop- 

ment and trend. Public Safety and Protection displays the 

second highest and most significant correlation in this 

region. Social and Economic Welfare ranks third with a 

correlation coefficient of .29. In Midwestern Ontario, 

the Industrial Development and Provincial Resources shows 

a negative correlation, otherwise the rest of the programs 

show positive correlations. Again Recreation and Culture, 

Home and Community and Health reveal the three largest 

correlation coefficients. In Georgian Bay, the poorest 

region, Recreation and Culture shows the most Significant 

positive correlation as one might expect, Home and Community 

and Health fare well too. In Northeastern Ontario region, 

the General Government program displays the highest 

positive correlation, Recreation and Culture ranks second 

and Transportation and Communication ranks third. In the 

Northwestern region, Recreation and Culture, followed by the 

Industrial Development and Provincial Resources and the 

Home and Community program are the most efficient programs. 

It is interesting to note that generally different 

mixes of programs account for the efficient mix. With the 

exception of some concentration of negative correlations in 

the Niagara region, most programs seem to have positive 

correlation coefficients. The prominence of Health -- which 

represents a program that is assuming a greater share of the 

budget -- in the various regions as one that is highly 

correlated with the industries that generate large income 

multipliers, is a significant fact that can be exploited 

towards improving the comparative regional efficiency of 

government expenditure. 
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In Table 9, the correlation coefficients of the various 

programs with the industrial employment multipliers in each 

region are presented. Significant similarities exist between 

the results in Tables 8 and 9, which saves us the trouble of 

analyzing the results in great detail. 

Again with the marked exception of the Niagara region, 

the correlation coefficients are almost all positive. The 

Recreation and Culture program and General Government between ' 

them account for most of the highest positive correlations 

in Table 9, with the exception of Health in Lake St. Clair. 

Le Evaluation of the Results 

A number of points have been developed in this section 

that could be summarized as follows: 

(1) A budget efficiency criterion has been developed 

and applied to the Ontario government expenditure from 1965 

to 1972. A statistically significant correspondence is 

detected among government purchases from industries with 

large income multipliers. The strength of this correspondence 

appears to be differential, i.e., different programs have 

different coefficients of correlations between the rank of 

their industrial purchases and the income multipliers of the 

various industries. 

(2) The regional income generation of the budget is 

similarly assessed. Here a significant degree of variation 

in the correspondence coefficients is revealed. Certain 

regions tend to show a concentration of programs with 

significant efficiencies. The Niagara region, on the other 

hand, shows a preponderance of inefficient programs. 

(3) Finally, we must recognize the limitations on 

the applicability of our model and the incompleteness of 

the data we have used; nevertheless, the reader should be 

convinced of the effectiveness of our method by the very 

plausible results derived in this section. 
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Technical Appendix to Chapter 1 

J. Bossons 

In this appendix, the structure and solution of 

input-output models is described more formally to supplement 

the verbal description contained in Chapter 1. 

Ris Solving the simple model: an example 

The sequence of adjustments in industry output caused 

by a policy-induced change in the final demand for the 

product of one industry can easily be traced out using the 

notation utilized in Section 2(a) of Chapter 1. The 

Simplified three-industry example shown in Figure 1 of 

Chapter 1 is used as illustration. 

Let AFS denote the policy-induced change in the demand 

for output of industry 1 and assume that no other changes 

occur in final demands. (Feedback effects through changes 

in aggregate demand are ignored here; they are introduced 

in the next subsection.) The initial effect of the policy 

is thus to change the output of industry 1, as follows 

(again using the prefix "A" to denote change in the variable 

prefixed): 

The materials requirements of industry 1 cause changes in 

the output of industry 2: 

AQ = ap, AQ), 

where ao, = ratio to output, of .industry-1 of input 
required from industry 2 to produce the 
industry 1 output. 

Because of the material requirements of industry 2, this 
change in industry 2 Output causes changes in demand for 
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output of industries 1 and 3: At! thetthitditévelsos 

adjustment, we thus have 

AQ, = AF ap Gl 1 12422 

AQ, = a3,40, 

In the first of these two equations, we now have industry 

1 output changed both by the direct effect of AF, and by 

the additional industry 1 output used by industry 2.) The 

change in industry 3 output induces further changes in the 

use of materials produced by industries 1 and 2, denoted 

respectively by a, 340, and by a5 3403. 

Putting this all together, we thus have the following 

three equations relating the output of each industry after 

each adjustment to the industry OULPUtS prior “Eo that 

adjustment: 

(k+1) k) (k) AQ, AF, + a,AQ, + a, 440, 

(KEL) ( (k) 
AQ, = 45,40) F a340, 

(kt1) _ (k) 
AQ, Tere 

In the above equation, k is used to identify the number of 
adjustments which have occurred. The sequence, of initial 
adjustments is shown in Table A. 

Table A 

SEQUENTIAL ADJUSTMENTS IN AQ. 

Inteiad Adjustments 
Industry Effect L 2 3 

: oe Nichia her abe aon ein ok al 

: eee om 9219123914F] + 87343989, 4F) 

2 art or yaya es ta 2 aa a 
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The relationship between the values of AQ. after each 

adjustment and the values of AQ. before that adjustment can 

more easily be seen if the relationships are expressed in 

matrix form. To do.so,Vtet 

oO) APL 
AQ =| A0, Ae wlt LG . ee 

Re A159 ie 

eed Bap | ? a53 beaters 
The adjustment sequence can then be written as 

hg (K+1) (k) 
= AF + AAQ 

The notion of convergence alluded to in Section 1 of 

Chapter 1 implies that this sequence will settle down into 

a new steady state in which 

(KER en Fact) AQ 

which implies that at this new equilibrium 

AQ = AF + AAQ 

or in other words that 

NO Seer ew tty pear 

where 4 "is the adentity matrix. 

The condition for the existence of a solution is that 

the matrix (I-A) may be inverted. It can be shown that this 

condition is valid in simple input-output models. 



Be The simple model with aggregate demand feedbacks 

Under the assumption that aggregate demand can be 

modelled in a short-run Keynesian framework (i.e., assuming 

fixed wages and prices and a perfectly-elastic supply of 

labor), the change in final demands arising from a policy. 

change need to be expanded to incorporate the changes in 

aggregate demand induced by changes in consumers' disposable 

income resulting from changes in employment. Under the 

assumption that wage income in each industry is a constant 

fraction of 2ndustry output, that. industry tsurp lus: 

(value added at fixed market prices less wage bill) is 

consequently also proportionate to output, and that taxes 

on each form of income are also a fixed proportion of 

before-tax income, the change in disposable income of 

consumers can be written as 

— aN AV ge Tregente [Wilt poe lie al Oe 

where AY = change in consumers' disposable income 

Wi = fraction of value-added paid to labor 
Ly LNdUStELy 2. 

t., = average tax rate on wages 

= fraction Of profits and Other non-wage 
components of value-added received by 
households after tax 

AQ. = change in output of industry a 

With the further assumption that the induced change on 

expenditures on the products of each industry is proportional 

to AY, the feedback effects of induced consumption changes 

can simply be added to the equation defining the demand for 

the output of each industry. These equations thus become 

(in the case of the simple materials flow model): 
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where AF. = initial change in final demand for ai 
products, of industry 7 

Pols Sele Patlouor inputs: tromaindusty yy a 
used by industry j to output of industry 
s 

Q; =nitialyproductionylevel for industry, i 

Y = initial aggregate demand 

Putting these equations together to solve for the 

predicted changes in industry output (AQ; ) is simply a 

matter of setting up the equations in matrix form and 

solving for AO. “As before,, let 

4Q, AF, 
KOe =| a AR =: 

AQn AF 

BN aa ‘ 
A = ao A595 . 

ero SNR 

and define two new NXN matrices 

Sy G5 Kegs Sy hy 0 0 

G= Sy S5 Seas Sn H =] 0 hy 0 

Sy 35 Bae or 0 0 slate Ay 

where 

°F aus W, (1-t,) + A (1-w,) 

h, = a = fraction of consumption allocated to 
iy, expenditures on products of industry i 

187 



Then the change in demand for each industry can be written 

as 

AQ = AF + AAQ + HGAQ 

which, on solution, becomes 

ul 
AQ = (I-A-HG) ~ AF 

The solution of this model is thus a straightforward 

extension of the solution of the simple materials flow 

model. 
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Technical Appendix to Chapters 3 and 7 

R.W. Boadway and J.M. Treddenick 

In this Appendix, mathematical derivations are provided 

for the construction of the interregional input-output 

tables as discussed in Chapter 3 and for the output and 

Tabour multipliers as discussed in Chapter 7. We first 

present a summary of the notation used (in the order which 

it appears). 

A. Notation 

A transpose is indicated by a prime; a diagonal matrix 
is indicated by a circumflex (*); a’ dot represents the 
operation of multiplying each element of a matrix by 
the corresponding element in the other; an asterisk 
denotes a rate of change. 

nh = number of industries in each region (=16) 

O (= superscript denoting Ontario 

c = superscript denoting Rest of Canada 

G lz superscript denoting Canada 

f = superscript denoting foreign countries 

x°J = (nxn) matrix of intermediate flows from i 
Industeres In Teincto- industries vine) (ie je—Loec ac) 

y7J = (n x 3) matrix of flows of final demands from 
INdUS EVES 1h to-users =i) (1, 1 -=40;,.c) 

ay 4 i, Siw ect ij ; 
ee AAs Raa C7 =" (iy x 1) components of Y “7: Gonsumptton, 

Investment and Government Expenditures 
ont ont ont 

se es Po 6 , @tc. = entries in published Ontario 
Tables 

Ko we ee eo etc. = é6éntries in published Canadian 
Tables 

oe = Sn * sl) vector of Exports from region. 1. to 
foreigners (i = 0,c) 

Wig : : M~ = (nx 1) vector of Imports to industries in region 
i from foreign sources (i = 0o,c) 

oe = (3X mn) matrix of primary inputs iin industries in 
region. (1 = 0;¢) 
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ati 

On =) 1G x n)> Conponents OL ie (Wages & Salaries, 

Surplus, and Other Value-added) 

(nex 1) Import’ (cOeGEEacients from requens1 «Inte 
FEGLOn? jails = Once Cyboe Oye) 

(n x n) matrix of input-output coefficients 
from industries in region i into industries in 
regionsijge (is J+" Ore) 

(2a xtn)ematrixiof primary .anpute cociiicrents 
En region iiss) O7.C) 

= (1 x n)vectors of Wage & Salary and Surplus 

coefficients in region i (1 = 0o,c) 

CL sen) vector of industry import coefficients 

GL. =F Oc} 

aggregate consumption expenditures in region i 

(22=07C) 

marginal propensity to consume in region i 

(1 = 2 O7€) 

disposable income in region i (i = 0o,c) 

(n x 1) vector of producer prices in region i 

(= 0,¢c) 

(2n x 1) vector of prices in both regions 

(2n x 1) vector of proportion of consumption 
expenditures in i on each industry's output in 
both regions (i = o,c) 

(n x 1) vector of average personal income tax 
rates in region i (i = 0o,c) 

(nx) vector -of ‘Surplus distribution; coer 
fichzents in i (1 = "6,c) 

i xol) “Vector, CL OUCDUES. In reqlon. 1. (ino) 

(nx Lb) “vector of final demands. in srég ion. 
(T= OC) 

(2n x 1) vector of final demands over both 
regions 

(2s eh) BVveCCLOR. OR -eOtal outputs over both 
regions 

(2n x 1) vector of consumption expenditures by 
residents in i on industry outputs in both 
regions (i = o,c) 

(2n x 1) vector of all government expenditures 

in both regions on all industries in oO and c 

(2n x 2n) matrix of government expenditure 

output multipliers 

(n x n) matrix of physical input-output 

coefficients from industries in i into industries 

in i (ig = 0,C) 
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(n x 1) vector of unit output labour requirements in 
region i (i = 0,c) 

(n x 1) vector of unit output capital requirements 
ineregion 1 (4. = .0;, Cc) 

(xX lL) eveector of unityoutput import requirements in 
region i (i = 0,c) 

(n x 1) vector of wage rates in each industry in 
requonlii.(i =)0,c) 

(nex, Li evector of rates, of return, to. capital,in 
FeEGLON Fas(1 = .0,, Cc) 

(n x 1) vector of corporate tax rates in each industry 
ineceqon, a) \(ae=—"o.'.c) 

(n x 1) vector of corporate tax shift parameters in 
bey h Goll ee iaroreres) 

(xe I) vector Of netior tax Teturns) toucapital in 
ce Tb wor rey | 

(n x 1) vector of personal income tax shift parameters 
(ie =", C) 

1) vector of final demand taxes in region i 

a 

(n x 1) vector of consumer prices in region i (i = 0,c) 

st 

= O7C) 

(n x n) matrix of intermediate demand taxes in region 
i (i = 05¢c) 

(n x n) matrix of net of tax input-output coefficients 
LLOMeregwon. 1 Ginto. region j..(i,35= 0,C) 

(n x 1) vector of labour demands in region i (i = 0,c) 

(n x 1) vector of share of labour in«each industry in 
Pegrone a a( i= 0,.c) 

agg@medace "demand for Labour tins (1 = 0,c) 
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IS} Derivation of Interregional Input-Output Tables 

This section gives the matrix operations used to com- 

bine the published Ontario and Canadian tables to give an 

interregional table. 

is Inter-industry Flows 

(a) Remove foreign source imports from Ontario tables: 

X (1) 

(b) Remove imports from Canadian tables: 

“feo yoo Ser = oy (2) 

(c) Obtain ee by: 

Neen See wels ee (3) 

(da) Obtain x°? by: 

yore! (octroc (4) 

(e) Obtain x°° by: 

Motel aweles 2 eye (5) 

(£)" Obtain X°°o by; 

xoo = : — xont (6) 

(g) Obtain pranks by. 

xo = ne xont (7) 

Final. Demand Matrix and Exports 
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(a) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

(1) 

Elements obtained 

OO Y = (C OO er2) 
dE 

Elements obtained 

co 

Elements 

cc 

Subtract 

yo“ Be yoo Sey ay 

Cc 
Obtain y° by: 

Oc 

by subtracting 

heed 

BOF obtained by: 

Ect obtained by: 

(I 

the sum of (8) and (9) 

(12) 

can Cras) Yy 

From (10) "to-give 

from (ily: 

obtained by summing elements of Y°°: 

(9) 

(10) 

(12) 

(12) 

(13) 

(14) 

(t5) 

(16) 



oe Primary Inputs 

(a) Primary inputs into Ontario industries (wo, oo 0) 

are es published. 

(b) Primary inputs in rest of Canada obtained by: 

we 

yo = s°|- yean _ y° (17) 

oF 

4. Imports for Intermediate Use 

These are obtained as residuals to balance the sum oL 

rows and columns in the input-output tables. 

(a) Total outputs in the two regions obtained by: 

(18) 
Ose n oo GC fete) oc of be 

Xe raat + Xi4) ay ES Ria Sarre EE pO Bee ey ea 

(19) 

Rees (tee Bex ae es ee yoo + BCE Ga1,..:,n 
i oe 14 17 i: a i 

j=1 

(b) Since column and row totals must be equal: 

(20) 

Mo ee eR KO) SEW, HSo rl.) aa eee 
i. iL 5 ak sie i af 

(21) 

MoS px nae Oo OO) ae see Oe = eee 
st i : aa yf a 4 7 

er Derivation of Output Multipliers 

In this section we present the algebraic derivations 

of output multipliers from government expenditures and the 

various tax rate changes. 

1 Government Expenditure Output Multipliers 

The aggregate consumption function in each region is: 
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Ee ="cr Y i ="O7ce CL) 

Since ct is assumed constant, taking rates of change 
Ob (TE) yoives: 

4 es OFC. C2) 

The demand functions have constant expenditure 
proportions on each good so: 

Such that F a = 1. Since P, and C5 are both constants 

Je) 
in this case, 

The expression for disposable income is: 

Ve = TW tn) + osste i a o,c 

Sie j od Js = reine ee git) 

Note that we are neglecting personal income taxes paid on 

distributed profits. This is partly because data are dif- 

ficult to obtain, but also a dividend tax credit is given 

to residents who receive dividends from Canadian corpor- 

ations. While this does not eliminate tax payments on 

dividends entirely, we have assumed that the net taxes 

payable on distributed profits are small enough to be 

neglected. 
1 * 

To obtain om , we totally differentiate (5): 

a : : . 
Vo s= (1/v) §1 saw (1-4) 4+ sdste i =0,c d d : : : Pee : 

a Sas J a PS bei tk 
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: i 1 i a ui 1 
W. =ow.X.-and Sv = 8.X. (where w.. and Ss. are, the wage Since 2 Wake 4 5 ( F F g 

and surplus coefficients from the input-output tables), 

* 7 My aay belek W al 
Y = 04 ’ . 1-t . + . . ax . 

d OLEAN ee j Well 
O Q fo) 

5 A a Ae 

Rewriting (6) in vector notation and distinguishing between 

Ontario and the rest of Canada, we obtain: 

* ie 

a3 = ae MERE (jets + s°.e) "ax GF 

cr ge ~1 ee Ww e ' 4 Stes (wo etiet ) or Ss ve) e ae (8) 

The next step is to derive an expression for dx. 

Market clearing for industry j implies: 

oO NOOO HOGA (exe) oc 
Nea ae ee ee ak ei oe es wg fee lyre 23 (9) 
5 ayy ye Bas ois ge 5 5 

Be eRe ORO eee Oe nae Vane | eed, eee eee 
5 gk ba Bias nies preyed 3: 5 

Writing (9) and (10) in matrix notation gives: 

fo) fete) oc fe) fe) 
--#.- = ~8----2---- -*- fe -7-- es as 

x A x Ys 

Solving, we obtain, 

xX = (t+a) 7 ty 

where A is the 2n x 2n matrix of intermediate flows both 

within and between regions and Y is the 2n x 1 vector of 

final demands. Totally differentiating (12) yields: 

a 
dx (I-A) ~day 

(t-a)~t(ac® + ac® + ac) (13) 
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Since C° and C© are endogenous and the remaining elements 

of final demand are fixed. 

From (4), (7), and (8) we obtain expressions for ac? and 

ac° as follows: 

* 

dc° = awe ai C mw slat tk Wd ose) May (14) 
Oo 

14 

* 

dcc = CoN =iGumivagiiat.) .b.ss.e) dx (15) 
yo 

d 

where C° and C° are 2n x 1 vectors of consumption by residents 

of Ontario and the nest of Canada respectively. 

Finally, we substitute (14) and (15) into (13) to give: 

2) ° are fe) ' Cc c _.W dX = (I-A) 1 < (welt eres” seytdxsct (wr. (ISt") 

Yq a4 
ma Q 

+ s°.e) "dx + dG 

solving for: dX) 

fe) -1 
i= T-a-<—(w°, (1-t™) Fs ey = Co oONwe let eeu ene Vdc 

ny’ CG d ee 

ele (16) 

where the multiplier matrix is labelled M for future use. 

Equation (16) gives the changes in output by industry from 

a change in government expenditures on any industry.2 

2% Output Multipliers From Corporate Tax Changes 

The multiplier effects of corporate tax changes are 

more complicated than those of expenditure changes because 
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of the fact that relative price changes result if the 

corporate tax is shifted forward. We derive first an 

expression for the price changes that result from corporate 

tax changes. 

The producer prices of commodity i in regions o and c 

can be represented by: 

Oo _ 00,0 COLC =a. 0 CO Ou ake ; 
Pi = was g j + tas 4 F + ity + rik; + L; pe Ee Pipe 8b 

J ae 

c OC..0 Cec el eeys Cac oe 
Pe Pe oe sgh oo She “1S = 
fi oe j : cee = wei; + rik, ~ Ly x Li esec Laer 

By our assumptions a change in corporate tax rates may 

change the return to capital in the industries affected, 

but it will not affect wage rates or returns to capital 

in other industries. Thus a change in corporate tax in 

industry Liwill affect 1; Totally differentiating €17) 

and (18) and converting to proportionate changes we obtain: 

o* 00,,0* Coc Onn O : 
P= hy eae oe es 2 : = i BAL Ps + Bee ae + re S5 ui Mh aparoe re) (19) 

‘ J 

c* OCZOe CCCs e*®. c ; 
Pre => SAV. PS sting) 2p 5; ; = wishes 2 5 : 444 r, os; i i Rare a) (20) 

where A.. are the value input-output coefficients as before 
fe) c nae 

and Sj, S; are the surplus coefficients for Ontario and the 

rest of Canada. 

Putting (19) and (20) into matrix notation and solving, 

on -=->-+5.- (21) 
ag 

feba 

(22) 
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* 

These are 2n equations in 2n unknowns, P 

As yet, we have no expression for eke the vector of 

changes @in gross xates of return, to. capital. A typical 

element, r. , will depend upon the change in corporate tax 

rate in that industry, a peandethe extent to which the 

tax is shifted. We develop a parameter, 65 picabledva 

shift parameter as follows. When 65 = 1, the tax increase 

in region i on industry j is completely shifted in a higher 

gross return to capital leaving the net return unchanged. 

When 85 = 0, the gross return is unchanged and the tax 

is completely absorbed in the net return. In between, the 

tax is partly shifted and partly absorbed. Analytically, 

denoting the net return by Fr , and assuming os is levied 

on the gross return, re, 85 is defined by: 

art = - ati 1 
Tess uae Fees 

dpree Ve od alate es 
j j jas) 

Therefore, 

ot Atel gi-1 ; 

ahs i drs (23) 
5 

We also know from the definition of t that: 

rt = ro iat) 
a) J J 

Differentiating, 

ary = drw(1-tt) - rtatt 
J J J 3298 

| * 
Substituting in (23) and solving for ry 

7 
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pits she te pe eke eee 
Seed het ee ae Teeeoye (24) 

Substitution of (24) into (22) yields the equation relating 

changes in corporate tax rates by industry to changes in 

price by industry: 

pits ean te) 0% s (25) 

* * 

where P , 6);*t,;/"t / and’ s  are’all 2n°s LW vectors: These 

price changes must be taken into account in computing con- 

sumption expenditures by commodity. 

As before, aggregate consumption is given by (1) 

and consumption by commodity by (3). Converting (3) to 

rates of change, we now obtain: 

Cre ty ee 19 =) One 

N= La sclseeg (26) 

Therefore, the changes in consumption in Ontario and the 

rest of Canada (in vector notation) are: 

* * 

dac® = Gare “Cc. P (27) 

* * 

dco = Cre ='C° sp (28) 

1 * 

To derive an expression for a we totally differentiate 

(5) to give:® | 

‘ ei i W i i 
¥ SUL yy i ee (OW. CLHt sy) 4 See aX eS dsce 29 

OCS ees ea sire kg cris Pi esas Soot NaN” Av? j 

where now we must take into consideration induced changes 

in surplus due to the corporate tax. It is important to 

note here that we are treating the labour coefficients 
x 

Ww. as constant and valued at the pre-tax change value. 
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The same is true of all coefficients in the I-O Table 

except for the oe which change due to the tax. The rationale 

for neglecting the changes in coefficients arising from 

the relative price changes is that when we use the I-O 

matrices to show the influence of changes in final demand 

on outputs (and labour demand below), the final demand 

changes we use, Fem have had price changes removed. In 

effect, acy is the change in demand valued at the old prices 

which can be thought of as being normalized to unity. 

Therefore, we must use the old coefficients which do not 

incorporate price changes in them. 

To use (29), we need an expression for dst. These 

show the change in surplus coefficients net of the tax 

change as a result of the industry having to absorb part 
, ER cot icant Bk ae eA 8 

of the tax change. Since 2s = r and or = EAL); 

taking the rate of change of the latter gives: 

st 
i* a4.* 4% 5 * 

s =r =r = F te 
J J J Tore J (30) 

J 

Using (24), this becomes: 

PL ai woe: ee ae 
ge een (31) 

1-65t3 1-t J 
5 ee J ; 

Obtaining an expression for ds; from (3))!, esubstituting 

into (29) and converting to matrix notation, we get: 

OF o@=1 O PW fo) ' OS Ces S 
Yq Yq (Wieeitlst yet fos.) Jax +f aa II 

* 

or .s°.ex es.) 

ce Cal. C _.W E Ne, Cutt waa 
Yq Yq E all~-trireise ve) iedx oF @e 2) 

"3° ex | (33) 
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As before, from differentiating (12), we get: 

dx Salen race ade (34) 

Substituting ).(32) yand (33). ntoy.(27)s:and ).(28)andethe 

resultant expressions for dc? and dc° into (34), we obtain: 

fe) 
= -1{/C oe) __.W fe) : Got en es x 50 

fe) 
Yq 

eon ee (woa(l=t mt weetelaxet Oo = pa aoe 
: (6 : 2 Eon 1G 1-t . i 

Me 
d oy 

Cae ee 

Solving (35) for dX yields: 

fe) c 
a batiaee oo oO oe OL CI panels es wire 

ax = of rSs8 | sish BEA Ge ifs ore Tut -S .eX 

d d 

* 

Sai Cree ee (2G) 

Where M is the multiplier matrix as in (16) above, and P 

2S8ythe 2n-x-l vector of price changes £rom (25)2 

Using (36), we can derive output multipliers for changes 

in corporate tax rates by industry, or industries, according 

to any shifting assumptions desired. 

Note one complication that arises in the two region 

context. Federal corporate tax rates apply to both Ontario 

and the rest of Canada. When looking at changes in federal 

corporate tax, we therefore look at that tax as applied 

towall 2m industries.) (niiingeacharegion).. However, when 

assessing the impact of Ontario corporate tax changes, we 

need only consider the n industries in Ontario. Thus ts 

for the n industries in the rest of Canada are identically 

Zero, 
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3 Output Multipliers From Personal Income Tax Changes 

The derivation of multipliers for personal income 

tax changes is exactly analogous to that of corporate tax 

changes. By our assumptions, income tax changes will only 

affect wage coefficients and no other coefficients. 

Therefore, instead of (22), the price change equation 

becomes: 
* -1 = 

Pi = (1a) W .W (sey) 

=e 

The proportionate change in the wage rate, w , is 

derived as before assuming different "Shift parameters". 

These are labelled v5 . Proceeding as in the corporate 

tax case, the proportionate changes in wage rates are: 

ae an wi* 

Ws J ane fa i= o0,c 
Uo A ae = 4 

JJ of Me A eene pee (38) 

Supseaturaingy (G0) aato7,(37)Cyaelds ; 

* 4 -1 - w* oy ee Wager te —~=— {t° .w (39) 
ae od 

This is the pricing change equation for the personal income 
7 

itasci case. 

Consumption change equations (27) and (28) remain as 

before. However, we now obtain a different expression for 

the proportionate change in disposable income: 

i* i A ‘Ww A i w 
eae OL a a) w(we (1—t.. }+s.e.) dx. +! vdwill—-t.) xX; 
a / d oe 3) J 5? 5 q ( ) a 

J 

Thal. \Wiik Awl os 
+ eX ee eae 
aw jee} (40) j 
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Also, as before, 

: i* 
be derived for w. 

SUDSTLTCUCLONWOL i, 

The expression for dx, 

ing (42)i ands(43) 

(34), 

Solving (44) 

an expression carresponding to (31) may 

igwi iwi ey 
a Bree, 4 5 wi 

tes eee ee (41) 
ee J 

from (41) into (40) gives: 

o=1 t” 
=a (w .(1- t” Ween .e) 'dX + ee 

d W 
1l-t 

w* 

ee Rm aX cores (42) 

c-l e W Cc “” t” 
= Yq (w .(1-t )+s~.e) 'dX + ho = 

Le ere 1-t 

* * 

ft ewe GL so Sw ek ee (43) 

(34), remains as before. Substitut- 

into (27)*\and» (28) “andethe resuite into 

we obtain: 

(@) nah 

(I-A) : (wo. (lat) Fee .e) 'dX + ae 

Y iP ame d 
Cc 

A PSs ee 2 ey | 
ee tetN i = Px] yee ec 

Y d 

Ww Ww o 
(i lohins oka z | two. (1-t%) 

= 1-Y ..t 1-t 
* 

aad ca Me ee eel ee (44) 

LOTR COG. 

fo) w w a € 
M =. oe = Ls wW tt Li Gl EX re Se 

Yq l-y.t 1-t Ya 

WwW W 
Se ie * 

res =1.t" .wo.(1-t")X — (Co # 0%) Bp! 
Levst 1-t 
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* 

Be at ys .W (45) 

* 

where M is the multiplier matrix again and P is obtained 

FLOM. (39) « 

Multipliers can be calculated for personal income 

tax changes by the Federal government which affect tes 

in both Ontario and the rest of Canada, or, by the Ontario 

government which affect all thbut not te 

4. Output Changes From Changes in Commodity Taxes on Final 
Demand 

Tax changes on final demand sales are assumed to 

operate by raising prices to consumers. By our previous 

assumptions on the fixity of factor prices, the expressions 

for producereprices,s (17) )ands (18) , “indicate, that.produeer 

prices remain unchanged. ® Changes in consumers' prices 

are given by: 
i . a: 
oS Pee CL a 46 q; 3! 5 ) (46) 

where qs are consumer prices and une are final demand taxes 

on good j in region i. Taking rates of change of (46), 

with fixed Pe, we obtain the following expression for 

consumer price changes: 

fini fi 
Be ae mreesh |i slac)s|" 2 tea ‘5 
J J aps Pea Magee j j 

£ (47) 

Since we must now distinguish consumer from producer 

prices? the demand equations are: 

aL 
= Ath 48 es (48) 
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Taking rates of change and proceeding as before, the rates 

of change of consumption become 

Of (- 6Or w=) 02 
oe ars wala (49) 

Crea Cs eee 
Cohen ant eas (50) 

* * 7 

To get expressions for ve and ue , we note that all Wa 

and Si are constants so that (29) reduces to (in vector 

notation): 

oF Oo, -1,_.0 LW fe) : 
Ya = (Ys) (Wie (Lot) aS eS) ad x (5.1) 

Cree Cri ic Ww c , 
tae (Ya) (wo o(l=t.) be Sore)" dx (52) 

The expression for dX is still (34). We may substitute 

(51) and (52) into (49) and (50) and substitute the 

resultant expressions for dac° and dc° into (34) to give: 

0 
ax = (r-a) 71 = (wo. (1-t) + s°.e) 'dx - C? .g* 

Ne 
d 

: C Ww c re 
LES (weit. ) -tisexne) GX) = Gr cg* (53) 

Me 
d 

Solvang (53) for dX yields: 

ax = -m(C° + C°).q* (54) 

where M is once again our multiplier matrix from (16) and 

q* is obtained from (47); 

Output multipliers may be obtained for changes in final 

demand tax rates by the Federal government (affecting all 

a5); or, to final demand rates by the Ontario government 

(affecting qs only). 
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oe Output Changes From Changes in Commodity Taxes on 
Intermediate Demand 

Tax changes on intermediate purchases operate by 

increasing producer prices via increases in the prices 

purchased inputs. Pri 

of 

cing equations (18) and (19) may be 

rewritten to incorporate intermediate taxes as follows: 

Peeeer ae (1 tEC RNP hous ace (Itt hy Poet wee 
re Bie 4% a aya aia ie Ge 

J J 

fe) 
at Kiger M; (55) 

po = pOeees ioe: aCe Sores B= Sree a 4 abe 
a ae : ay a2 as veel 

; ; 

Cc c 
+ rik + Mi eo) 

where aoe is the net of tax input-output coefficient, and 

“°. 
Siak 

Prom industry. 1 to wa. 

is the ad valorem 

Tax changes are a 

so the total different 

rate of tax paid in Ontario on sales 

= fe) 
ssumed not to change Wir Uae and Ms 

tals of (55) "anda (56) gare: 

ap? = (ite idee s (ltrs yap? 
Ak ; any ges 3 ce J 

; % 

=OO =O ac°p cS (es 
TU Saree. at? ee "GQ Gare 
eed as Mr fies eae (57) 

A (S 

P= ya0 (let a) dPo lt pace (Ltt, )aPs 1 5 Si es z ae yay a: 
5 J 

= 6 C2216) 
Ta ao es at? + yas Cpe Cat? F 

ij Tee bse Soe a3 ie Sted baa (58) 

Converting (57) and (5 8) to rates of change gives: 
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= gets PE PA, act ANAL 
ich rida has et 5 EN 

J J 

* * * 

Poa STA 2 Coe ene De (60) 
t eee es eas oa ay 

J 

CO _ =00 fe) oo 
where, for example, Se = By ltt hE Aaa 

fo) S 
fe) fete) ue Oo» co eet ex 

and AT = x2 Aa = tas va - a 
silo 3*) 2449.43 Ebel soee tee 

ji ji 

Writing (59) and (60) in matrix form and solving for 

proportionate price changes yields: 

p* = (pont ATV (61) 

where ATV is a 2n x 1 vector whose first n elements are 

o) Cc 
AT- and whose second n elements are AT. 

Proceeding exactly as before, we find the matrix 

expression for dX to be: 

dx = -mM(c° 4. ¢°) Pe 

A Ox men aera Ay (62) I] -M(C 

where again M is the multiplier matrix from (16). 

Using (62) we may obtain the changes in output by 

industry in each region from changing any set of interme- 

diate taxes. Once again, Ontario tax changes will affect 

only Ontario industries whereas federal tax changes affect 

both regions. 

Be Changes in Labour Demand Arising From Changes in Output 

The preceding sections have derived a series of 

expressions for the vector dX from changing corporate, 
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personal income, and commodity tax rates either in Ontario 

or in both regions. From these changes in gross outputs, 

we may derive expressions for the change in labour demand 

by industry, by region, and for all of Canada. 

Assuming that all types of labour are used in fixed 

proportions in each industry,?1 the proportionate change 

in labour demand will equal the proportionate change in 

wage payments. Since wage payments in industry j in region 

i are given by Ws = waXs , then 

fe) 
ax. * * 

wo = we —J = Si 
j J yO j (63) 

J 

and C 
oe Nea ax. 2 ct 

5 we 5 (64) 
j 

From (63) and (64) we can calculate the proportionate 

change in labour demand by industry from the changes in 

gross outputs for each tax or expenditure change. 

The aggregate demands for labour in the two regions 

are given by: 

fe) e cs 
Bee ie 2 =. 

H J J 
J j 

Taking rates of change of these equations, we get: 

fe) * * 

1 = Sas = 520 O orig 
wo . .W. —— 

Dah SA, 0 

j (65) 

e) 
ax. * * 

se = este = se cwS a 
5 Bp j By 3) we 

J (66) 

where oe is the share of the private sector's use of labour 

in region i employed in industry wie 
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Similarly, the aggregate demand for labour in the 

country as a whole is given by L = poe nieate of 

change terms, this becomes: 

* k 

CAPE hatepe ee eae (67) 

where he and he are the shares of the Canadian labour 

force employed in Ontario and the rest of Canada. 
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BEND: NOTES 

This formula and all others in this chapter are derived 
for differential changes only. In our computations we, 
of course, consider discrete changes. The differential 
formulae are therefore only approximations. 

The convention we are following is to represent physical 
input-output coefficients by a... Value coefficients 

we 13 arer Age SCX ei 7X2) 6 
os) Oy ae | 

Sance X's are in value terms, a... = PsX../P.X.. 
1) Srdee Ley 

Nat LS’, sy = k? re / Pe 7 Similarly for sof 

Notice that equations (24) and (25) would not be 
Satisfactory if the initial tax rate were zero. In 

1 * 

this case, t* is not defined. To overcome this, 

equation (24) could be written in the alternate form: 

AR ere iae Tae 
ro = —L-lL = Sat 
y 1-67t% Jer 

35 

Then, (25) would become: 

= 1 =H. Pp* = (1T-A") S.dt.s 

The model would then proceed as before. In our 
computation no new taxes were imposed when none 
existed before so that this formulation never had 
to be used. This proviso holds for all the other 
types of tax changes considered below. 

We need not distinguish between consumer and producer 
prices here. Even though they differ, their rates 
of change will be the same as long as the tax rate 
on final demand is fixed. Consumer prices and producer 
prices will only change at different rates when the 
tax rate on final demand changes. ae P, (1tt,) 

Therefore, 

Zul 



10 

ay 

In deriving (29), we have used si = s, ae so that as; 

= ‘sidx. 4.ds- Xs 
a) ney 

As in Footnote 4, this formulation must be amended 

if t”* is zero for any 1 0r j. Equation (38) would 

read: 

heen : : 
qs. tae 

J 3 

By assuming fixity of factor prices in the face of 
increases in goods prices but allowing for the pos- 
Sibility of some shifting of personal income taxes 
forward in higher wages, we are implying that some 
"tax illusion" may be present. A more elaborate 
treatment might allow for some reaction of wage 
payments to goods price increases caused by tax 

increases. 

asd 
As earlier, if taxes are imposed where tS is zero, 

(47) would have to be amended to read: 

See Footnote 5. 

In addition, as mentioned earlier, we are assuming 
that marginal and average wage coefficients do not 
differ. To the extent that they do in the short 
run, the labour demand changes will be incorrectly 
specified (if marginal wage coefficients are less 
than average, labour demand changes will be overstated). 
If, however, marginal and average wage coefficients 
differ by the same amount over all industries, the 

relative magnitudes of labour multipliers calculated 
for various tax changes will not be affected. 

212 



Technical Appendix to Chapter 8 

AS Simple Income and Employment Multipliers 

ASA. Kuburss 

The basic model is a static, open Leontief system 

with average impact coefficients equal to their marginal 

values and with no possibility of substitution among the 

processes of production. Furthermore, unless otherwise 

indicated, it is assumed that changes in any one component 

of final demand have no effect on the remaining components. 

Consider now a mathematical statement of the model. 

In matrix-vector notation, the following accounting 

balance equation must hold (that is, equality of total 

production satisfying intermediate plus final demand, 

exclusive of imports): 

(1) x = Ax aCe. + FE i+ Goreacm 

where 

x is ann x 1 vector, representing the value of output 

for each of the n industries in current dollars; 

A is ann xn matrix of fixed technology coefficients; 

C is an n x 1 vector of consumption coefficients; 

is a scalar, representing the value of consumption 

in the base year; 

Pars an hn X'S Matrix of; final demand coefficients, 

including investment, inventory changes and exports; 

f is an s x 1 vector of dollar value of other final 

demand by source, in the base year; 

G is ann x p matrix of government expenditure 

coefficients, whose (jek) eleméentlis doliarst*or 

purchases from industry j per dollar spent on the ea 

expenditure program; 

g is a p x 1 vector of values of expenditures by 

program in the base year; 

m is an n x 1 vector representing the value of imports 

in the base year for each of the n industries. 



From (1) and assuming that imports are proportional to 

intermediate and final demand, a functional relationship 

between output and final demand may be obtained: 

“A -1 

(2) "x= = esa, Seoul) 

where 

(T= O)eXege+e Celie) 

Il 1sfanen xenvadentify matrix, and 

G@ is an n x n diagonal matrix whose diagonal entries. 

are import requirements per unit of gross supply (x+m). 

The total and "employment" incomes generated in the 

reference year are defined by the following system of 

equations: 

(3) Ses Bkesalous Deitece 

where 

Vv. 1Sa: 2c x Limatrix, of “total, income. andtemploymene 

income in each of the r regions; 

B is a 2r x n matrix of regional income and employment 

coefficients; 

H, D, and E are direct primary input coefficients 

of appropriate order associated with government, 

consumption and other final demand. 

Substituting for x into (3) yields the following relationship 

between income and "employment" and final demand: 

(4) y= Bd Tae The) Dee enc a(Gg #teesa BEN = Ho leaDe 

+ EE 

Thus, assuming a change only in government expenditures by 

type of program (Ag), the result is 

(5) Ay = B(I-- {I --@)A)>> (1 = @) {Gag)/4 (HAg) where 
Ay is now a matrix (2r x p) where r is the number of 

regions and p is the number of programs, and 

Ag is a diagonal matrix (p x p) whose diagonal entries 

are the p changes in government expenditure programs. 
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By Income and Employment Multipliers (Induced Effects 
Included) 

In Section A, the multipliers were derived subject to 

the assumption that the final demand vector is constant and 
given, the only changes permitted being those at the 

intermediate level in response to disturbances introduced 
in the final demand bill of goods and services. This is 
not very realistic, for changes in output result in changes 
in income which result in changes in final demand, particu- 
larly in consumption, which economists have long verified 
to be very sensitive to variations in income. 

Relating consumption to income involves adjusting the 
input-output system in equation: 1 )iMin scene following 
manner. First, Disposable Income is defined: 

(6) n= A'x + qg - t(h'x + a) 

(65) hie + i =f 

where h' is a row vector of value added per unit of output 
of each industry, t is the income tax rate, and q represents 
income payments to households under final demand. Rewriting 
equation (2) to integrate the household sector with the 
other productive sectors yields (7): 

In a more compact form, eye on (7) can be expressed as 

foulanses 

(8) Q(---) =]--------------- 

n 
The solution of (8) is given in (9) 

~] Ci-) Cg. +) Pr) 
Q 

245 



Now, define Q as a matrix formed by deleting the last 
1 

row and column of (On ). This new matrix can now be used 

instead of (T= (isa)a), ~ in all the calculations. When the 

matrix OQ is used, the results reflect not only the direct 

and indirect output effects in response to a unit change 

in government expenditure, but also the induced effects 

because of the incorporation of consumption and income in 

(S57. 

Thus, , 

(10) Ay = BQ (I-@) Gig + H&g 
denotes the direct, indirect and induced income in each 

region generated in response to a dollar change in each 

of the expenditure programs of government. The short-run 

nature of this equation should be emphasized since investment 

is kept constant. 

Ce Employment Multipliers in Man-Year Units 

The translation of sectoral employment income into 

sectoral man-years or man-hours equivalents requires some 

additional information. Two alternatives were adopted in 

this study to generate employment effects in physical units. 

The first approach involved the estimation of labour income 

(cost) needed to sustain a given level of final demand and 

then division of the derived total for each sector by its 

sectoral wage rate. Thus, the level of employment associated 

with government expenditure program j is 

mee Sys 
ij i 

k Jk 
(11) + 0,9), (te yea 

where the ae are the elements of inverse matrix 

(I - (Ta 70a S; are the sectoral wage rates, and 6, 

represents the direct employment figures associated with 

program “ky 

When the macroeconomic effects of consumption are 
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taken into account, equation (11) takes the following form: 

Waite (Lat 2 (Gia 
Bat x) Shee ok 

Sra) S, + OI, a a: 

In matrix vector notation, equations (11) and (12) are 

represented by relationships (13) and (14) respectively: 

4, 1 (13) we(S) e = (TRON TEE) A) aren) OES Oo prGetngny 

(14) (w'(s) 72 G(I-u) G + 6")g. 

The results in (13) will be nine figures representing 

direct and indirect employment in the province as whole 

associated with each expenditure program. The results 

derived from applying system (14) will assume the same 

format as that of (13), but will include the induced effects 

iseleyr 

The allocation of employment over the sub-regions of 

Ontario is performed by adjusting equations (13) and (14). 

The adjustment of (13) is simple and is 

a3 (To iiei Wee (tou) ay troaalegt ye. 

For the induced effects, (14) becomes 

* -] = “w~ n~ nw 

(16) W(S) Q(I-u) Gg + Kg 

where W is a matrix of direct labour requirements by region 
and industry, and K is also a matrix of labour requirements 

by region directly employed by government. 

The general proposition underlying the equations in 
(11) - (16) is that sectoral wage rates are the same in 
every region for the same industry. Since this is not 

true, the diagonal matrix (S) must be replaced by a matrix 

217 



S whose typical entry (S55) will be the inverse of the wage 

rate for sector iin region j}. Thus, equations (15) and (16) 

become 

(ewer =. (isu) Blaha (renjeSkcomu kal wand 

(18) w G(I-u) § Gg + kg 

The basic advantage of the approach discussed in 

equations (11) - (18) is its great flexibility. It is now 

possible to assess the employment impact of a given 

expenditure program on every region allowing for sectoral 

wage differences. The major disadvantage of this approach, 

however, is the constancy of the sectoral wage rates and the 

direct labour requirements. To overcome this, another 

approach is presented. 

The alternative approach deals directly with employees 

per unit of output. A linear relation is hypothesized to 

hold between employment in any given sector on the one 

hand and output of the sector, time and an error term on 

the other hand: 

AE ELE gs PE XG Ry Bie Tae ase 

The general assumptions of Ordinary Least Squares (OLS) are 

made: 

2 
' = 

subject to which the parameters Vue Oo. and B. are estimated. 

The impact on employment in a given sector that results from 

a change in any given expenditure program is then 

BON tins Oe aS ee A B. (20) oe Ya yt Age Gi Ag,,) + Bt 
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Obviously the second approach provides more information 
than the first one. The results can now be visualized by 
industry, program and time Simultaneously. 
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Technical Appendix to Chapter 9 

A. The Optimum Mix of Government Expenditures 

A Aa IKUbULS 7 

The basic model here is a static non-stochastic linear 

programming system. The analysis is conducted in terms of 

a Kuhn-Tucker format to serve the purpose of providing an 

approach that is more general than the linear programme; if 

adjustments are required, they could be easily incorporated. 

In the first model government is hypothesized to seek 

the maximization of income of the province: 

Clie Max ne x 

subject to 

Ve 4a ware UG ehho sal Og 

NG eras) 
Ko On Coa 

where 

h' is a row vector of value added coefficients by 

industry; 

x is a column vector of gross output by industry, 

A is the technology matrix; 

G is the government expenditure coefficients matrix 

organized by industry and program; 

g is a scalar representing the government budget 

ceiling; 

£* is a column vector of other final demands; 

i‘ is an 1 x n row vector whose components are all ones; 

To solve the problem we introduce Lagrangean multipliers 

AyreserAne Ur dpreeee dn! » and Vn osteo to form the 

Lagrangean expression. 

(3) dae =) DP (X= AX = Gg t= eX) u(g-i'g) + 6X. + VG 
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Assuming that h'x is a quasi concave function defined 

over a convex subset of the Euclidean Space and that the 

constraint set is convex. Then (2°75 g°) represent a maximum 

of h'x subject to the constraints in (2); “bi"and only afr 
the following conditions are satisfied. 

Condwtion 

(4) gL = pas ' 1 raf ie et Os ED Oe eA ein) =O 

Condition 2 

ag 
-\'G a Te + y' = @) 

These two conditions are necessary and sufficient to 
designate the optimal program g° and the optimal production 
bill x°. This is easily demonstrated by reference to Khun- 
Tucker and Arrow-Enthovan theorems. 

49 

The specific implications of conditions 1 and 2 are 

the following: 

From the first condition and Khun-Tucker theorem it follows 
Chat, 

(6) h' + )"(I-A) + 9’ = 0 
Oo and. that 1f x" 0 then ( = 0fand) h* = =).U(f-a)y. 

ore DATA) ot -' 

Alternatively, 

(7) aif x° = 0 then ¢' > 0 and h'(r-a)7t <7)! 
Furthermore, given the second condition 

CODE 5 ee Eee y' = 0 

then if g° iO te Viuy Se) ANG h'(t-a) 71 Gs heat fpeOls DebGar Tee 
However, if g° Os vote oe Oe ANG hii( I-A): G Sean o 40% 
(9) NG eas 

Therefore, it is possible to interpret the ,'s as the 
partial multipliers which will prevail when government 
expenditure is concentrated in industry j in a system with 
all outputs flexible. Moreover, as g° SOG ae he ee < Uys 
efficiency requires that government expenditures should be 
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allocated over programs in such a way that programs absorb 

the largest’ industrial outputs from industries whose partial 

multipliers are greatest. Furthermore, it is also true 

that all the xs are positive since all the a5 are non- 

negative and the f* are positive. 

The model discussed above can easily be regionalized. 

Vector h may be extended into a matrix whose components are 

regions by industries. The efficiency criterion of the 

budget involves allocating the budget over programs in a 

manner that corresponds with the ranks of the industrial 

multipliers in the various regions, i.e., devoting the 

largest portion of the budget to the programs that absorb 

industrial outputs from industries whose partial multipliers 

are greatest in the desired region. 

The linear programming format of the first would now 

assume the following nature: 

(10) Max eS ee ap) 

Ss bs 

Aerie ak wet OG gee 

(Daa akg weed 
Gg. > nO > 0 

B. The Government Budget: A Portfolio Selection Problem 

The regional characteristics of our optimizing problems 

are perhaps too simple to capture the complex reality of 

regional economic policy. A major objective of regional 

economic policy often centers around reducing regional 

income disparities. To introduce this Significant objective 

into the models discussed above, a major rehabilitation 

process is required. An interesting and perhaps a more 

flexible approach may be constructed along the portfolio 

selection models of Markowitz. These belong primarily to 

the set of quadratic programming problems. The objective 
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function is hypothesized to involve allocating the budget 

over programs in proportions that insure the minimization 

of the variance of regional per capita incomes. More 

precisely, corresponding to each budget proportion (g,) 

there is an expected provincial income (xr) ). This provincial 

income is allocated over regions according to equation (11): 

fh) tog = 7) Wis Bip Gok G, 

JP 

where Was is the wage value added in region i and industry 

JaPer Unt eof foutouteic 

Bip is the direct and indirect output generated in 

industry j per one dollar worth of output of industry 

D. 

oar is the coefficient matrix of government expenditure 

organized by industry and program. 

oy is the dollar amount of government expenditure 

allocated to program k. 

The expected income in region i generated by program 

k may be normalized by the population share of reg#on “1, 

thus, 

* = 

(l2) rf, = Agra, 
Pi 

LPs 
au 

where AG = 

and where Pj stands for the population of region i. 

Corresponding to rey there exists a CF which is an 

improvement or a deterioration in rey over the prevailing 

average reek per dollar spent on program k. The variance- 

covariance of the c#,'s is given by 

(13) E(c#,, Cia? = Vig OSs ape Basan SI oy ek 9) fs 

The total regional return from all problems is defined 

by Up in (14) below: 
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(14) =e we ee g 
pkebne oe pike =k 

The variance in this regional return is defined as: 

(15\sosv=¥rba(g Gg" * i= 

R ae i395 Vi5) Chg SO pede PR ) 

The problem resolves itself then into 

in = gcik (16) Min : : Viead) oie 

In matrix-vector notation 

(107 Mea eC ay Cl 

Sorte 

alts) =Iak 

Forming the Lagrangean expression 

(18) L = g'Vgue A(r"g — x) 

we may be able to find g° that minimizes (17) and satisfies 

the constraint o'g = r by simply differentiating (18) and 

Setting the first order condition equal to zero.” *That is% 

(19) d(g'Vg) _ ag (Vite Veyg 

ag 

Thus, 

(21) ob _ Z = AG 2Vg Ax 0 

(22)) One VgGo=sAzr 

The conditions for the minimum are that g satisfies 

r'g = r and the set of simultaneous linear equations in 

(22) 
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